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PEEFACE. 


The  present  work  needs  but  little  introduction.  The 
names  of  the  authors  are  a  sufficient  guarantee  of  its 
excellence. 

The  artistic  finish  of  the  plates  can  hardly  be  sur- 
passed; and  as  no  such  series  has  yet  been  published 
in  England,  the  Editor  believes  that  these  alone  will 
make  the  work  welcome. 

The  text  is  a  close  rendering  of  the  original, 
with  the  exception  of  some  omissions  and  additions 
deemed  necessary  by  the  Editor. 

6,  WiMPOLE  Street,  W., 
Octoher,  1876. 


IV  PREFACE. 

for  the  sake  of  a  figure,  and  a  sufficient  explanation 
has  therefore  been  made  in  each  case. 

A  full  description  of  the  many  improvements  in 
operative  surgery  which  have  been  introduced  since 
the  publication  of  the  French  work  has  been  added, 
and  where  more  than  one  operation  may  be  performed 
with  the  same  object  in  view,  special  reference  has 
been  made  to  those  operations  in  vogue  in  this 
country  and  on  the  continent  at  the  present  day. 

ARTHUR  TREHERN  NORTON. 

6,  WlMPOLE    STEEET, 

Mmj  \st,  1878. 
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OPERATIVE    SUEGEEY. 


PLATE  I. 

METHODS  OF  HOLDING  THE  BISTOURY. 

There  may  be  said  to  be  three  principal  methods  of  holding  the 
bistoury,  each  of  which  may  be  subdivided  into  two  varieties. 

First  Position  (Figs.  1  and  2),  Fh^mness  and  Strength. — The 
handle  of  the  bistoury  is  held  like  a  table  knife,  with  the  edge  of 
the  knife  turned  downwards,  and  the  index  finger  extended  upon 
the  back  of  the  blade  (Fig.  1)  ;  or  with  the  edge  turned  upwards, 
and  the  index  finger  placed  on  the  side  of  the  blade  close  to  its 
junction  with  the  handle  (Fig.  2). 

Second  Position  {Figs.  3  and  4),  Lightness  and  Precision. — The 
bistoury  is  held  like  a  pen,  with  the  edge  turned  downwards 
(Fig.  3),  or  upwards  (Fig.  4). 

Third  Position  (Figs.  5  and  6),  Nicety  and  Precaution. — The 
bistoury  is  held  like  the  bow  of  a  violin,  with  the  handle  of  the 
instrument  held  forwards,  the  blade  backwards,  and  the  cutting 
edge  upwards  (Fig.  5),  or  else  with  the  handle  backwards,  the 
blade  forwards,  and  the  edge  downwards  (Fig.  6). 

INCISION'S. 

Incisions  in  the  skin  are  made  with  the  object  of  laying  bare 
or  of  removing  some  deeper  part. 

They  should  be  made  sufficiently  large,  or  the  operation  is 
rendered  tedious  and  difficult. 
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Incision  are  simple  and  compound. 

Simple  are  —  (straight)  or  ^-^  (curvilinear). 

Compound  are  V.L.T.H.  +  (crucial,  or  if  more  than  one 
radius  stellate),  U  (u-shaped),  and  Q  (elliptical). 

Compound  incisions  may  be  sometimes  avoided,  when  the  skin 
is  loose  and  plentiful,  by  forcibly  drawing  upon  the  margin  so  as 
to  dilate  the  wound. 

Incision  are  made  from  without  inwards,  as  for  the  extirpation 
of  a  tumour,  or  from  within  outwards,  as  laying  open  a  fistula. 

Incisions  from  without  inwards. — The  skin  being  applied  to 
and  stretched  upon  the  deeper  parts  by  the  left  hand  of  the 
surgeon,  or  by  assistants,  the  operator  takes  the  knife  in  the 
first  or  second  position  (Figs.'l  and  3),  plunges  it  perpendicularly 
at  once  to  a  proper  depth,  and  then  inclines  it  at  an  angle  of  45°. 
On  withdrawing  the  knife ;  he  again  raises  it  to  the  perpendicular 
in  order  to  avoid  terminating  the  incision  en  queue, — that  is  to 
say,  by  a  cut  oblique  with  the  skin.  The  cut  should  be  made 
by  slight  pressure,  and  by  a  sawing  movement.  When  neces- 
sary to  avoid  with  care  structures  situated  immediately  beneath 
the  skin,  the  knife  is  held  in  the  third  position  (Fig.  6),  and  the 
parts  are  divided  almost  layer  by  layer,  or  it  may  be  considered 
advisable  to  adopt  the  method  of  cutting  from  within  outwards 
upon  a  grooved  director. 

Incisions  from  within  outwards. — They  may  be  made  with  or 
without  a  grooved  director. 

In  one  process,  the  knife  being  introduced  in  the  second  or 
third  position  beneath  the  skin,  aponeurosis,  or  into  a  sinus,  is 
raised  to  the  perpendicular  and  made  to  cut  through  the  tissues 
from  heel  to  point. 

In  a  second  process,  the  knife  being  introduced  in  the  first 
position,  its  point  is  made  to  perforate  the  tissues  to  the  surface, 
and  the  cutting  is  efiected  from  point  to  heel.  By  this  second 
process  a  fold  of  skin  may  be  cut  through,  as  in  the  operation  for 
strangulated  hernia.  A  fold  of  integument  is  raised,  and  held  at 
one  extremity  by  the  operator,  at  the  other  extremity  by  an 
assistant  ;  the  knife,  held  in  the  first  position,  is  now  made  to 
pierce  the  fold,  and  cut  its  way  to  the  surface. 
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PLATE  II. 
CLOSUEE  OF  WOUNDS. 

The  methods  of  closing  wounds  vary  according  to  the  nature  of 
the  solution  of  continuity,  and  according  to  the  object  which  the 
surgeon  has  in  view.  When  suppuration  should  take  place  the 
lips  of  the  wound  should  be  simply  opposed,  but  when  it  is 
desired  to  obtain  union  by  the  first  intention  it  is  necessary  that 
they  should  be  adjusted  very  exactly,  and  so  retained  till  the 
resulting  inflammation  shall  have  secured  their  union. 

In  some  instances  the  divided  tissues  may  be  brought  together 
by  means  of  appropriate  bandages  or  strips  of  adhesive  plaster 
(Fig.  1),  whilst  in  perhaps  the  majority  of  cases  it  is  necessary 
to  have  recourse  to  an  operative  measure — ^that  is,  the  suture. 

Sutures  (Figs.  2,  3,  4,  5,  6). 
Sutures  are  of  three  varieties. 

1.  The  simple  suture  (Figs,  2  and  3),  which  brings  together 
the  lips  of  the  wound  edge  to  edge. 

2.  The  suture  a  points  passes  (Fig.  5),  which  brings  together 
the  lips  of  the  wound  by  the  deep  part,  and  to  some  extent  sur- 
face to  surface. 

3.  The  twisted  suture  (Fig.  6),  which  brings  together  the  lips 
of  the  wound  at  once  by  their  edges  and  by  their  depths. 

1.  The  simple  suture  is  made  by  passing  a  thread  by  means  of 
a  needle,  curved  or  straight,  through  the  two  lips  of  the  wound. 
The  two  ends  of  the  thread  are  now  to  be  tied  with  a  reef-knot 
and  cut  off  short.  A  sufficient  number  of  sutures  must  be 
passed  to  adjust  the  lips  of  the  wound  in  their  whole  length. 
This  form  is  called  the  interrupted  suture  (Fig.  2).  If  the  same 
thread  be  continued  through  several  punctures,  it  is  called  the 
continued  sutm-e,  or  the  Glover's  suture  (Fig.  3). 

2.  Suture  a  points  passes  (Fig.  5). — This  suture  is  commenced 
like  the  simple  continued  suture,  the  thread  being  passed  through 
the  two  lips  of  the  wound  ;  but  the  thread,  instead  of  returning 
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across  the  wound,  runs  along  its  borders  alternately  on  the  right 
and  the  left  sides.  From  its  appearance  it  has  received  the  name 
of  the  zigzag  suture  (Fig.  5). 

The  quill  suture  (Fig.  4). — A  variety  of  the  preceding.  It  is 
made  by  passing  as  many  double  threads  as  sutures  required 
deeply  through  the  lips  of  the  wound.  A  piece  of  wood  or  quill 
is  passed  through  the  loops  formed  by  the  doubled  threads,  whilst 
the  free  ends  of  the  threads  are  tied  moderately  tight  upon  a 
corresponding  piece  of  wood  or  quill  on  the  opposite  side  of  the 
wound. 

A  piece  of  ivoiy  or  vulcanite  perforated  for  the  sutures  is  pre- 
ferable to  the  quill  or  wood. 

3.  The  twisted  suture  (Fig.  6)  is  made  by  passing  a  steel  pin 
deeply  through  the  two  lips  of  the  wound.  The  lips  are  then 
pressed  together,  and  a  thread  is  passed,  commencing  at  its 
centre,  in  the  form  of  a  figure  8,  around  the  extremities  of  each 
pin,  and  made  to  cross  itself  on  to  the  pin  below.  The  operation 
is  completed  by  cutting  off  the  extremities  of  the  pins  ;  and  in 
order  that  they  may  not  injure  the  skin  a  piece  of  plaster  or  lint 
is  placed  beneath  the  cut  ends. 

Fig.  7.  A  needle-holder  used  when  force  is  required  to  make 
the  needle  penetrate. 

Fig.  8.  a  a.  Flat  needle  of  Boyer  curved  in  the  arc  of  a  circle. 
h  h'.  Needle  of  Velpeau,  with  the  eye  lateral,  cuiwed  and  flattened 
only  in  its  anterior  half. 
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PLATE  III. 


THE  SETON. 

A  seton  is  the  establishment  of  an  issue  by  means  of  threads 
of  silk  or  cotton,  or  a  piece  of  tape. 

SETON  OF  THE  NECK, 

A  vertical  fold  of  skin  on  the  posterior  region  of  the  neck  is 
raised  and  perforated  at  its  base  by  a  straight  bistoury  held  in  the 
first  position.  The  silk  or  tape,  c,  x^reviously  oiled,  is  then  passed 
by  means  of  an  eyed  probe,  and  loosely  tied.  A  poultice  may 
be  applied  to  the  wound,  or  a  piece  of  lint  smeared  with  simple 
cerate,  and  supported  by  a  band  around  the  neck.  The  tape 
may  be  renewed  at  discretion. 

The  seton  needle  (Fig.  1')  dispenses  with  the  bistoury  and  the 
eyed  probe,  in  that  it  makes  the  opening,  and  on  its  withdrawal 
brings  through  the  silk  or  tape. 

VACCINATION. 

The  upper  and  outer  part  of  the  arm  is  generally  chosen  for 
inoculation  of  vaccine. 

There  are  four  methods  :  1.  Friction  ;  2.  Vesication  ;  3.  Scarifi- 
cation; 4.  Puncture. 

The  last  two  only  will  be  described. 

In  vaccinating  by  scarification  a  portion  of  the  skin  of  the  arm, 
about  half  an  inch  square,  is  scratched  in  all  directions  by  the 
point  of  a  needle  or  sharp  lancet.  The  epidermis  of  an  infant 
is  extremely  thin,  and  a  very  light  scratch  is  sufficient  to  draw 
blood.  Care  should  be  taken  not  to  make  the  scratches  deep 
enough  to  cause  the  blood  to  nin,  but  its  appearance  in  the  line 
of  the  scratches  is  to  be  desired.  The  virus  is  then  to  be  passed 
into  the  scarified  surface. 

In  vaccinating  by  the  puncture  method,  an  ordinary  lancet,  or 
still  better  a  vaccine  lancet  and  needle,  (Fig.  2)  is  made  use  of. 
The  instrument  is  fii'st  charged  with  vaccine  either  by  dipping 
the  point  in  the  liquid  from  an  open  vaccine  vesicle  (if  the  vacci- 
nation is  made  from  arm  to  arm),  or  in  the  humective  with 
the  preserved  vaccine  virus.  The  lancet,  held  in  the  right  hand 
like  a  pen,  is  then  presented  horizontally  to  the  surface  of  the 
skin,  and  its  point  made  to  penetrate  to  about  two  millimetres 
beneath  the  epidermis.  After  five  or  six  seconds  the  instrument 
is  withdra^vn,  the  epidermis  beiag  sHghtly  raised  at  the  same 
time  in  order  to  cause  the  vaccine  to  enter  the  pimcture.  A 
small  drop  of  blood  invariably  escapes,  which  should  be  pressed 
into  the  wound  by  the  lancet  to  avoid  the  loss  of  the  virus. 
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PLATE  IV. 

BLEEDING  FROM  THE  ARM. 

Fig.  1.  Anatomy. 

The  skin  (1)  and  adipose  tissue  covering  tlie  veins  in  the  bend 

of  the  arm,  together  with  the  subjacent  aponeurosis  (2),  have 

been  removed  in  order  to  show  the  relation  which  the  deep  parts 

have  towards  the  superficial  veins. 

A,  Radial  vein,  accompanied  by  some  filaments  (a)  of  the 
musculo -cutaneous  nerve. 

B,  Median  cephalic  vein,  witli  a  branch  (6)  of  the  musculo 
cutaneous  nerve  beneath  it. 

C,  Cephalic  vein  formed  by  the  union  of  the  two  preceding. 
Along  its  inner  border  is  the  muculo -cutaneous  nerve  (c). 

D,  Median  vein  and  filaments  of  musculo  cutaneous  (d). 

E,  Median  basilic  vein  crossed  in  front  or  behind  by  branche 
(e)  of  internal  cutaneous  nerve.     This  is  a  large  branch  which 
usually  has  communication  with  the  deeper  veins.     It  crosses 
the  brachial  artery  (F)  and  the  median  nerve  (H),  from  which 
it  is  separated  only  by  the  bicipital  aponeurosis  (G). 

I,  Ulnar  veins.  M,  Basilic  vein,  formed  by  the  union  of  the 
median  basilic  with  the  ulnar  veins  ;  m,  internal  cutaneous 
nerve. 

Fig.  2.  Operation. 

The  patient  being  seated  or  reclining,  a  handkerchief  or  broad 
tape  is  passed  twice  round  the  arm,  about  three  or  four  finger- 
breadths  above  the  bend  of  the  elbow,  and  tied.  The  superficial 
veins  dilate  below  the  constriction,  but  care  should  be  taken 
that  the  pulse  at  the  wrist  is  not  affected. 

The  surgeon  next  extends  the  arm  of  the  patient,  and  fixes  it 
firmly  between  his  own  arm  and  chest ;  and  with  his  left  hand  he 
then  tenses  the  skin  over  the  bend  of  the  elbow,  and  at  the  same 
time  with  the  left  thumb  i^rcsses  upwards  the  blood  in  the  vein 
upon  which  he  is  about  to  operate,  iu  order  to  fully  dilate  it.  Now 
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taking  a  lancet  between  the  thumb  and  finger  of  the  right  hand, 
and  supporting  his  hand  upon  the  arm  of  the  patient  by  means 
of  the  other  fingers,  he  carefully  punctures  the  dilated  vein  in  a 
line  obliquely,  or  at  right  angles  to  its  cotu-se  (a,  d,  a). 

The  flow  of  blood  may  be  increased  by  the  patient  grasping  a 
stick  or  other  material  from  time  to  time. 

When  the  desired  quantity  has  been  obtained,  the  bleeding 
may  be  arrested  by  the  application  of  the  thumb  of  the  left  hand 
to  the  opening  in  the  vein.  The  ligature  around  the  arm  being 
then  removed  a  small  four-fold  compress  is  to  be  applied  to  the 
wound,  and  there  retained  by  means  of  a  narrow  figm-e  of  8 


The  vein  usually  chosen  for  venesection  is  the  median  basilic, 
though  any  well-dilated  vein  in  the  bend  of  the  elbow  would  do. 

The  median  basilic  is  generally  the  most  apparent,  biit  it 
must  be  remembered  that  it  lies  directly  over  the  brachial 
artery,  being  separated  from  it  by  the  bicipital  fascia.  There  is 
therefore,  always  some  danger  of  wounding  the  artery. 

The  Editor  suggests  a  method  which  he  has  always  adopted  in 
performing  venesection  at  the  bend  of  the  elbow.  He  never 
uses  a  lancet,  but  a  small  and  sharp  bistoury.  When  the  vein  is 
well  dilated,  and  caused  to  bulge  by  the  pressure  of  the  thumb 
of  the  left  hand,  the  knife  is  taken  in  the  right  hand  in  the  second 
position ;  the  right  hand  is  now  to  be  supported  on  the  side  of  the 
arm  to  be  bled  by  means  of  the  little  and  fourth  fingers.  The 
knife  is  placed  with  its  poiat  close  up  to  the  vein,  with  its  cutting 
edge  upwards,  and  with  the  back  of  the  blade  resting  on  the 
arm  of  the  patient,  and  slightly  pressing  into  the  arm,  so  that 
the  point  of  the  knife  is  a  little  below  the  level  of  the  vein. 
The  knife  is  now  pushed  onwards,  and  it  cuts  through  the  vein 
at  right  angles,  about  one-quarter  to  one-third  of  its  circum- 
ference. In  this  method  there  can  be  no  danger,  for  the  point  of 
the  knife  is  never  directed  towards  the  artery,  and  no  movement 
on  the  part  of  the  patient  could  make  the  instrument  to  cut. 

Fig.  3.    PUNCTUEES    AND    SCARIFICATIONS. 

Punctures  {a,  a,  a)  are  made  with  the  needle  or  a  lancet  to 
relieve  an  inflamed  or  oedematous  part. 
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Scarifications  (h,  b,  6)  are  superficial  incisions  made  close  to- 
gether by  means  of  a  lancet  or  bistoury  held  in  the  third  position. 

Fig.  3'  is  a  scarificator  in  which  a  number  of  lancets  (12  to 
24)  are  set  in  action  at  the  same  time  by  means  of  a  spring. 
This  instrument  is  almost  invariably  used  in  cupping. 

Fig.  4.  Acupuncture. 
Acupuncture  is  puncturing  any  particular  tissue  with  a  needle 
(Fig,  4,  a  and  b).   When  the  needles  are  connected  with  a  galvanic 
battery  it  is  termed  galvano-puncture,  an  operation  frequently 
performed  in  the  treatment  of  nsevi  and  aueurismal  tumours. 

BLEEDING  FROM  THE  FOOT. 

Fig.  3.  Anatomy. 

The  internal  saphenous  vein  (A)  arises  fram  the  plexus  of 
veins  (B)  on  the  dorsum  of  the  foot,  and  ascends  in  front  of  the 
internal  malleolus  (C).  It  is  accompanied  by  filaments  of  the 
internal  saphenous  nerve  (D). 

Fig.  4.  Operation. 

The  venous  circulation  is  arrested  by  means  of  a  bandage  as 
in  the  arm,  placed  about  two  finger-breadths  above  the  malleoli. 
The  foot  may  be  then  put  into  a  bath  of  hot  water.  After  a 
minute  or  so  the  surgeon  places  the  foot  upon  his  knee,  and  with 
care  fixes  the  internal  saphenous  vein,  which  otherwise  rolls 
under  the  finger.  He  then  punctures  the  vessel,  as  in  bleeding 
from  the  arm. 

The  blood  rarely  flows  in  a  jet  :  it  is  therefore  customary  to 
place  the  foot  again  into  the  hot  water,  till  the  colour  of  the 
water,  or  the  time  of  immersion,  leads  one  to  believe  that  a  suf- 
ficient qiiantity  of  blood  has  been  obtained. 

The  dressing  consists  of  a  little  square  compress  held  upon  the 
wound  by  a  figure  8  or  stirrup  bandage. 
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PLATE  V. 

Fig.  1.  Lancets  : — 1.  Barley  grain.  2.  Oat-shaped.  3.  Serpent 
tongue. 

Fig.  2.  B,  Venesection  of  the  external  jugular  ;  A',  Arterio- 
tomy  of  the  temporal  artery. 

BLEEDING  FEOM  THE  JUGULAR  (Fig.  2,  B), 

The  external  jugular  vein  extends  from  behind  the  angle  of  the 
lower  jaw  to  the  middle  of  the  clavicle.  Directed  obliquely  from 
before  backwards,  it  crosses  the  sterno-cleido-mastoid  muscle, 
being  covered  by  the  skin  and  platysma. 

Operation. 

The  patient  seated,  or,  still  better,  reclining,  the  circulation 
in  the  vessel  is  prevented  by  compression  of  the  vessel  a  little 
above  the  clavicle.  For  this  purpose  a  thick  compress  is  pressed 
upon  the  vessel  by  a  bandage,  which  is  passed  around  the  neck 
and  beneath  the  opposite  axilla.  When  the  vessel  is  sufficiently 
swelled  the  surgeon  fixes  it  with  the  left  index  finger,  and  then 
makes  the  puncture.  The  opening  which  is  made  about  the  middle 
of  the  neck  should  be  large,  and  in  direction  at  right  angles  to 
the  fibres  of  the  platysma,  otherwise  the  blood  will  escape  only 
into  the  cellular  tissue.  It  often  happens  that  the  blood  does 
not  escape  in  a  stream,  but  runs  down  the  neck. 

The  flow  of  blood  is  arrested  by  removing  the  compress,  at 
the  same  time  applying  the  finger  to  the  wound,  to  prevent  the 
introduction  of  air. 

The  dressing  consists  in  drawing  the  Wound  together  with  a 
piece  of  plaster.  Sometimes  a  pad  and  circular  bandage  are 
found  necessary,  in  order  to  prevent  the  flow  of  blood. 

ARTERIOTOMY. 

Anatomy. 
A',  puncture  of  the  temporal  artery, 
h',  division  of  the  skin, 
c,  Pyramidal  compresses  for  compression  of  the  artery. 
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The  temporal  artery,  a  branch  of  the  external  carotid,  ascends 
vertically  over  the  root  of  the  zygomatic  process  of  the  temporal 
bone.  After  a  course  of  about  two  inches  upon  the  temple  it 
divides  into  two  branches — a  posterior  and  an  anterior.  The 
latter  lies  upon  the  epicranial  aponeurosis,  and  is  covered  only 
by  the  skin,  a  position  favourable  for  arteriotomy. 

Operation. 

The  patient  being  seated,  or  lying,  the  temporal  artery  is 
sought  for  by  its  pulsations,  and  is  then  fixed  by  the  left  thumb 
and  index  finger.  Then  with  a  straight  bistouri,  held  in  the 
third  position,  the  operator  makes  a  short  incision  across  the 
vessel,  but  not  completely  severing  it.  The  blood  escapes,  some- 
times in  a  jet,  but  more  often  dribbles.  In  order  to  arrest  it 
the  artery  is  compressed  on  the  two  sides  of  the  wound  by 
means  of  the  pyramidal  compresses  held  in  position  by  a  bandage 
tied  with  the  packer's  knot. 

*^*  It  is  well  to  completely  sever  the  artery  before  attempting 
to  arrest  the  haemorrhage,  as  the  cut  extremities  of  the  vessel 
will  then  contract. 
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PLATE  VI. 

LIGATURE  OF  ARTERIES. 

1.  Effect  of  the  Ligature  upon  Arteries. 

Fig.  L — Arteries  are  composed  of  three  tunics  :  a,  external 
tunic — most  vital,  supple,  and  resisting  ;  6,  middle  tunic — 
yellow,  elastic,  formed  of  circular  fibres,  possesses  obscure  vita- 
lity ;  c,  internal  tunic — slender,  smooth,  transparent,  without 
vitality. 

Fig.  2. — When  a  ligature  is  applied  to  an  artery,  the  internal 
and  middle  tunics  are  torn  through  by  the  thread,  and  retract 
in  such  manner  that  the  walls  (c,  d)  of  the  external  tunic,  the 
only  one  which  resists  the  ligature,  are  brought  into  contact  by 
their  internal  face. 

Fig.  3. — After  the  ligature  of  an  artery,  the  collateral  vessel 
(a)  above  dilates,  and  in  the  space  between  the  ligature  and  the 
first  bi-anch  above  the  blood  stagnates,  and  forms  a  clot  (6),  which 
obliterates  the  artery  after  the  separation  of  the  ligature. 

Figs.  4  and  5. — Torsion  (a)  has  the  same  efiect  upon  the  coats 
of  an  artery  as  the  ligature — that  is,  it  tears  through  the  internal 
and  middle  coats  (6,  6),  which  are  pressed  back  above  and  below, 
whilst  the  external  tunic  (c)  alone  resists  and  twists  to  obliterate 
the  calibre  of  the  artery. 

Fig.  6. — When  the  course  of  the  blood  is  interrupted  by  a 
ligature  or  by  any  other  circumstance,  the  circulation  is  re- 
estabhshed  below  by  means  of  the  dilatation  of  the  anastomosis 
between  the  collateral  branches  above  and  below.  Fig.  6  (Dupuy- 
tren  Museimi)  represents  an  aneurism  (a)  of  the  popliteal  artery 
cured  by  the  employment  of  ice.  The  articular  arteries  (6, 6,  h,  6) 
are  considerably  dilated,  re-establishing  the  circulation  in  the 
lower  part  of  the  limb. 

Fig.  7. — a,  artery  in  a  stump,  seized  on  the  point  (6)  of  a  tena- 
culum ;  c,  c,  ligatiires  for  the  purpose  of  tying  the  artery. 

2.  Ordinary  Procedures  in  Ligaturing  an  Artery. 
In  order  to  find  an  artery  which  it  is  intended  to  tie, — 
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Fii-stly.  Determine  the  course  of  the  vessel,  both  by  anato- 
mical knowledge  and  by  the  pulsation  of  the  vessel. 

Secondly.  The  skin  being  conveniently  stretched,  make  an  in- 
cision with  a  convex  bistoury,  held  in  the  third  position,  along 
the  course  of  the  vessel,  increasing  the  length  of  the  incision 
according  to  the  depth  of  the  vessel. 

This  incision  should  comprise  the  skin  and  the  cellular 
tissue. 

Thirdly.  Divide  by  means  of  the  gi-ooved  director  the  enve- 
loping aponeurosis,  and  turn  aside  the  muscles,  to  seek  the  vessel, 
which  is  usually  contained,  together  with  its  companion  veins 
and  nerves,  in  a  common  sheath. 

Fourthly.  Raise  the  sheath  with  dissecting  forceps,  and  divide 
it  with  precaution  sufficient  only  to  introduce  an  aneurism 
needle. 

Fifthly.  Next  lay  aside  the  bistoury,  and  with  the  director 
and  forceps  free  the  vessel  from  the  tissue  around,  taking  care 
not  to  denude  the  vessel  to  too  great  an  extent,  and  also  to  intro- 
duce the  director  between  the  vessel  and  the  most  important 
companion  structure,  in  order  not  to  wound  that  structure  by 
the  point  of  the  director. 

Sixthly.  When  the  artery  is  denuded  and  raised  upon  the 
director,  determine  the  pulsation,  and  then  pass  the  ligature 
beneath  it  by  means  of  an  aneurism  needle  furnished  with  the 
thread,  introducing  the  needle  between  the  artery  and  the  most 
important  companion  structure. 

Seventhly  and  lastly.  Tie  the  artery  tightly  in  the  first  knot, 
drawing  the  thread  over  the  two  index  fingers,  like  pulleys,  in 
order  to  prevent  too  great  an  elevation,  and  a  too  great  traction 
upon  the  artery  ;  then  tie  the  second  knot,  and  cut  oka  end  of 
the  ligature,  bringing  the  other  out  at  the  lower  end  of  the 
wound. 
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PLATE  VII. 

LIGATURE  OF  THE  ULNAR  AND  RADIAL  ARTERIES^ 
Fig.  1.  Anatomy. 

A.  Bracliial  artery,  with  the  median  nerve  h  lying  to  its  inner 
side. 

c.  Median  basilic  vein  crossing  the  course  of  the  brachial  artery 
and  median  nerve,  from  which  it  is  separated  by  the  bicipital 
fascia  d. 

E,  Common  origin  of  the  radial  and  ulnar  arteries. 

/.  Median  nerve  crossing  the  ulnar  artery  near  its  origin. 

E  G.  Upper  part  of  the  ulnar  artery  lying  upon  the  deep 
flexor,  covered  by  the  pronator  radii  teres,  flexor  carpi  radialis, 
palmaris  longus,  and  flexor  sublimis  digitorum,  which,  being  cut 
through,  permit  the  artery  to  be  seen  in  company  with  its 
vense  comites. 

G  K.  Lower  part  of  the  ulnar  artery  more  superficially  situated 
than  the  upper  ;  also  accompanied  by  the  venae  comites.  It  is 
in  relation  internally  with  the  ulnar  nerve  and  the  flexor  carpi 
ulnaris,  and  externally  with  the  tendons  of  the  superficial 
flexor. 

L.  The  ulnar  artery  forming  the  superficial  palmar  arch, 

E  P.  Upper  part  of  radial  artery,  with  its  vense  comites,  in 
relation  internally  with  the  outer  border  of  the  pronator  radii 
teres  n,  and  flexor  carpi  radialis  o  ;  externally  with  the  supinator 
longus  m  which  overlaps  it. 

P  T.  Lower  part  of  the  radial  artery  almost  subcutaneous 
with  the  venee  comites,  and  in  relation,  without,  with  the 
supinator  longus  and  the  radial  nerve  for  the  middle  third  of  its 
course  ;  and  within,  with  the  tendon  of  the  flexor  carpi  radialis. 

Fig,  2,  Operation, 
Incision  1.     Ligature  of  the  ulnar  artery  in  its  upper  third  : 
division  of — a,  skin  ;    h,  aponeiirosis  ;    c,    space  between  flexor 
carpi   ulnaris   and  flexor  sublimis  digitorum  ;    d,  ulnar  nerve. 
A,  ulnar  artery. 
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Incision  2,  Ligature  of  ulnar  artery  in  lower  third — a,  skin  ; 
h,  aponeurosis  ;  c,  ulnar  nerve  ;  d,  tendon  of  superficial  flexor 
A,  artery  upon  the  director. 

Incision  3.  Ligature  of  the  radial  artery  in  its  upper  third — 
a,  skin  ;  b,  aponeurosis  ;  c,  radial  nerve  ;  cl,  internal  border  of 
long  supinator.     A,  radial  artery. 

Incision  4.  Ligature  of  the  radial  artery  in  its  lower  third — 
«,  skin  ;  b,  aponeurosis  ;  c,  radial  nerve.     A,  artery. 

Ligature  of  the  radial  artery  in  the  loioer  part  of  the  fore-arm. 
Incision  No.  4. 

Firstly.  Make  an  incision  about  1^  inch  in  length  on  the 
outer  side  of  the  tendon  of  the  flexor  carpi  radialis,  dividing  the 
skin  and  cellular  tissue. 

Secondly.   Divide  the  aponeurosis  upon  a  grooved  director. 

Thirdly.  Seek  out,  isolate,  and  tie  the  vessel  which  lies  close 
to  the  outer  side  of  the  tendon. 

Ligatnre  of  the  radial  artery  in  the  tipper  third. 
Incision  No.  3. 
An  incision  2|  to  3  inches  in  length  is  to  be  made  along  the 
border  of  the  long  supinator  if  it  can  be  felt,  or  else  in  the  course 
of  a  line  representing  the  direction  of  the  artery  extending  from 
the  middle  of  the  bend  of  the  elbow  to  the  inner  side  of  the 
styloid  process  of  the  radius,  dividing  the  skin  and  cellular 
tissue,  but  avoiding  the  subcutaneous  veins.  The  aponeurosis 
being  next  divided  on  a  grooved  director,  the  border  of  the 
long  supinator  is  to  be  sought  and  drawn  aside  by  a  retractor. 
Beneath  it  will  be  found  the  radial  artery,  with  its  companion 
veins,  from  which  it  must  be  isolated  before  being  ligatured. 

Ligatnre  of  the  ulnar  artery  in  the  loioer  third  of  the  fore-arm. 
Incision  No.  2. 

An  incision  H  inch  in  kugth,  dividing  the  skin  and  cellular 
tissue,  is  to  be  made  along  the  outer  side  of  the  flexor  carpi- 
ulnaris.  The  aponeurosis  being  next  divided  with  the  director, 
the  tendon  of  the  flexor  carpi-ulnariw  is  to  be  drawn  inwards, 
and  the  artery  is  there  found  between  its  companion  veins. 
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Ligature  of  the  ulnar  artery  in  the  middle  of  the  fore-arm. 
Incision  No.  1. 
An  incision  2|-  to  3  inches  long,  dividing  the  skin  and  cellular 
tissue,  is  to  be  made  in  a  line  drawn  from  the  trochlea  to 
the  elevation  of  the  pisiform  bone,  then  seek  for  the  first  inter- 
muscular space  which  becomes  visible,  proceeding  from  within 
outwards.  Now  the  aponeurosis  may  be  divided  upon  the 
du-ector,  and  the  flexor  sublimis  digitorum  muscle  turned  aside, 
beneath  which  is  the  artery  with  its  companion  veins.  After 
having  isolated  the  vessel,  it  will  be  necessary  to  raise  it  with  an 
aneurism  needle,  in  consequence  of  the  depth  of  the  wound. 
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PLATE  VIII. 

LIGATUEE  OF  THE  BRACHIAL  ARTERY. 
Fig.  1. — Anatomy. 

A,  B.  Brachial  artery, — It  extends  from  the  lower  border  of 
the  teres  major  to  a  little  below  the  elbow  joint.  Situated 
internal  to  the  humerus  above,  it  descends  curving  from  -^dthia 
outwards,  and  becomes  anterior  to  it  below.  It  is  in  relation  in 
its  upper  fourth  \^'ith  the  coraco-brachialis  C,  and  below  this  with 
the  internal  border  of  the  biceps  D,  which  overlaps  it  in  its  two 
lower  tliirds  in  muscular  subjects.  Altogether  below,  it  runs 
along  the  inner  side  of  the  biceps  tendon,  between  it  and  the 
median  nerve,  and  then  courses  beneath  the  bicipital  aponeurosis 
a,  which  separates  it  from  the  median  basilic  vein  h. 

The  median  nerve  E  accompanies  the  artery  in  its  course 
lying  external  to  it  above,  crossing  it  at  about  the  centre,  and 
lying  internal  to  it  below. 

The  ulnar  and  muscido-spiral  nerves  are  in  relation  with  the 
vessel  for  about  its  upper  sixth,  lying  internal  and  posterior  to 
it  respectively. 

F,  G.  The  brachial  veins. — The  internal  is  the  more  volumi- 
nous. They  lie  alongside  the  artery,  and  interlace  by  frequent 
anastomosis. 

H.  Inferior  profunda  artery  accompanying  the  ulnar  nerve. 

Fig.  2. — Operation, 

Incisio    1. — Ligature  of  the  brachial  artery  in  its  lower  part. 

a,  divisioD  of  the  skin  and  cellular  tissue  ;  b,  of  the  aponeu- 
rosis ;  c,  median  basilic  vein,  situated  between  the  skin  and 
aponeurosis,  and  curved  inwards  ;  d,  internal  border  of  the 
biceps  muscle  ;  e,  median  nerve  lying  iutei-nal  to  the  artery  ; 
F,  the  artery  extricated  from  the  common  sheath,  and  raised 
upon  a  director. 

Incision  2. — Ligature  of  the  brachial  artery  in  the  vpper  part  of 

the  arm. 

a,  division  of  the  skin  and  cellular  tissue  ;   6,  of  the  apoueu- 


PI.  8 


Rq;  1. 


Ti(r   2. 


:C0- 


<^^ 


m 


AND    SURGICAL   ANATOMY.  21 

rosis  ;  c,  companion  vein  ;  d,  median  nerve  on  the  outer  side  of 
the  artery  E,  the  artery  upon  a  director. 

1.  Ligature  of  the  Irachiol  artery  at  the  lend  of  the  arm. 
Incision  1. 

(1).  Recognise  the  tendon  and  internal  order  of  the  hicepB 
muscle. 

(2).  Make  an  incision  2^  inches  in  length  along  the  inner 
border  of  4he  biceps.  This  incision  must  involve  only  the 
skin  and  cellular  tissue,  avoiding  the  median  basilic  vein,  which 
must  be  pressed,  according  to  circumstances,  either  inwards  or 
outwards. 

(3).  Divide  upon  the  director  the  aponeurosis  which  is  here 
formed  of  the  bicipital  expansion. 

(4).  Beneath  will  be  seen  the  artery  accompanied  by  its 
veins,  and  having  the  nerve  to  its  inner  side  ;  raise  with  the 
forceps  the  sheath  of  the  vessels  and  nerve,  and  incise  it  with 
care  to  an  extent  sufficient  to  isolate  the  artery ;  raise  it  upon 
the  director  and  ligature. 

2.  Ligature  of  the  brachial  artery  at  the  upper  part  of  the  arm. 
Incision  2. 

(1).  Having  determined  the  inner  border  of  the  biceps,  make 
an  incision  along  2|  inches  in  length,  involving  the  skin  and 
cellular  tissue. 

(2).  Raise  the  aponeurosis  upon  a  director. 

(3).  Seek  the  nerve  nearest  to  the  internal  border  of.  the 
biceps  :  that  is,  the  median  nerve  beneath  and  internal  to  which 
"RoU  be  found  the  artery. 

(4).  Carefully  open  the  common  sheath,  having  first  raised 
it  with  a  pair  of  forceps  ;  then  pushing  the  nerve  outwards? 
isolate  the  artery,  passing  the  director  beneath  it  from  without 
inwards. 
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PLATE  IX. 

LIGATURE  OF  THE  AXILLARY  ARTERY  IN  THE 
ARMPIT  ITS  LOWER  THIRD. 

Fig.  1. — Anatomy. 
1.  Great  pectoral  muscle  drawn  aside.     2.  Small  pectoral  muscle. 
3.  Latissimus  dorsi  and  Teres  major.    4.  Biceps.    5.  Triceps. 
6.  Brachial  aponeurosis. 
A.  Axillao'y  ai'tery. — A  continuation  of  the  subclavian  arterj'-, 
it  commences  at  the  lower  border  of  the  first  rib,  and  terminates 
at  the  lower  border  of  the   Teres  major.     In  its  course  it  is 
divided  into  three  parts  by  the  pectoralis  minor  muscle.     The 
lowest  or  third  part  of  its  course  is  in  relation  externally  with  the 
coraco-brachialis  (6)  muscle,  and  here  it  may  be  readily  com- 
pressed against  the  humerus :  internally  it  is  covered  by  only  the 
skin  and  cellular  tissue,  and  its  pulsation  can  be  easily  felt. 

c,  d,  e,  f.  The  branches  of  the  brachial  plexus  closely  surround 
the  artery  in  the  third  part  of  its  course, 

c.  The  musculo  mtaneous  nerve,  on  the  outer  side  of  the  vessel. 

d.  The  median  nerve  in  front  of  and  somewhat  to  the  outer 
side,  commencing  by  two  roots — one  on  each  side  of  the  vessel. 

€.  The  internal  cutaneous,  and,/,  the  ulnar  lie  to  the  inner  side. 

The  musculo-spiral  nerve  is  internal  and  behind,  but  is  hidden 
by  the  vein. 

G.  The  axillary  vein  lies  internal  to  the  artery,  and  overlaps 
both  it  and  the  nerves. 

All  the  vessels  and  nerves  of  the  axilla  are  connected  together 
by  a  loose  cellular  tissue,  which  contains  also  lymphatic  glands 
and  vessels. 

h,  i.  Subscapular  arteries  and  veins, 

K.  Brachial  artery — a  continuation  of  the  axillary,  separated 
from  the  nerves  and  veins  which  surround  it. 

Fig.  2. — Operation. 
a,  incision    of  the   skin  ;    h,    division    of    the   aponeurosis  ; 
e,  median  nerve  pushed  upwards  ;  d,  axillary  vein  pressed  down- 
wards   by    a    soft    retractor  ;     c,    internal   cutaneous    nerve ; 
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/,  aponeurotic  sheath  of  the  axillary  vessels ;  g,  axillary  artery 
upon  the  dii-ector  passed  from  within  outwards,  and  from  below 
upwards. 

One  operation  now  adopted  for  tying  the  axillary  artery  in  the 
thu'd  part  of  its  course,  i.e.,  below  the  pectoralis  minor  muscle? 
is  called  Lisfranc's  method.  It  consists  of  (1)  finding  the  posi- 
tion of  the  artery  by  drawing  a  longitudinal  line  such  as  would 
separate  the  anterior  third  of  the  axilla  from  the  two  posterior 
thirds,  or  by  feeling  the  internal  border  of  the  coraco-brachialis 
muscle.  2.  Incising  the  skin  and  cellular  tissue  in  the  course 
of  the  vessel  for  a  distance  of  2\  inches.  3.  As  soon  as  the 
fasciculus  of  vessels  and  nerves  comes  into  view,  relax  the  parts 
by  slightly  bending  the  arm.  4.  Next  ascertain  the  position  of 
the  coraco-brachialis,  in  order  to  find  the  artery.  5.  By  the  aid 
of  the  director  press  first  the  median  nerve  and  internal  cutaneous 
nerve  forwards,  then  the  ulnar  and  musculo -sj)iral  back- 
wards, the  artery  and  vein  lying  in  the  interval  between  them. 
6.  Isolate  with  precaution,  and  pass  the  director  from  behind  for- 
wards, so  as  to  avoid  the  axillary  vein. 

A  second,  and  perhaps  the  more  simple  operation,  for  tying  the 
axillary  artery  in  the  third  part  of  its  course  is  the  following : — 

1,  Supinate  the  arm,  and  extend  it  nearly  at  right  angles  to 
the  trunk.  2.  Make  an  incision, two  inches  and  a  half  in  length 
along  the  border  of  the  latissLmus  dorsi  muscle,  so  as  to  run 
transversely  across  the  inner  side  of  the  arm,  and  terminate  at 
the  inner  border  of  the  biceps  muscle.  3.  Divide  the  deep 
fascia  upon  a  director.  4.  Relax  the  arm,  and  the  vessels  may 
now  be  detected  surrounded  by  the  nerves  of  the  brachial  plexus. 
In  order  to  isolate  the  artery,  it  will  be  necessary  to  press  the 
median  nerve  forwards,  and  the  ulnar  and  musculo-spiral  nerves 
backwards.  The  director  is  to  be  passed  from  behind  forwards, 
to  avoid  the  vein. 
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PLATE  X. 


LIGATURE  OF  THE  AXILLARY  AND  SUBCLAVIAN 
ARTERIES. 

Fig.  1. — 1.  The  clavicle  and  great  pectoral  muscle.  2.  The 
axillary  vessels  exposed.  ^3.  Trapezius.  4.  Sterno-mastoid. 
5.  Omo-hyoid.     6.  Deltoid.     7.  Small  pectoral. 

A.  Axillary  artery — its  upper  part  covered  by  the  pectoralis 
major,  from  which  it  is  separated  by  a  la-yer  of  adipose  tissue 
containing  the  cephalic  and  other  branches  of  vein  and  artery, 
and  the  external  anterior  thoracic  nerve :  a,  supra-scapular  artery 
running  along  the  upper  border  of  the  clavicle. 

B.  The  axillary  vein  internal  to  and  in  front  of  the  artery. 

C.  The  cephalic  vein  lies  in  the  groove  between  the  pectoralis 
major  and  the  deltoid,  crossing  the  artery  at  the  upper  border  of 
the  pectoralis  minor,  and  there  emptying  into  the  axillary  vein. 

D.  The  brachial  plexiis  external  and  behind  the  artery.  The 
external  anterior  thoracic  nerve  may  cross  the  artery  sometimes 
in  front,  sometimes  behind. 

Figs.  1  and  2. — A.  The  subclavian  artery,  arising  from  the 
brachio-cephalic  artery  on  the  right  side,  from  the  arch  of  the 
aorta  on  the  left,  ascends  to  curve  over  the  first  rib  (a),  and 
then  descends  as  far  as  the  first  intercostal  space,  where  it  takes 
the  name  of  axillary.  From  the  point  of  origin  it  results  that 
the  left  subclavian  artery  is  longer  in  its  ascending  portion  than 
the  right.     (See  Plate  XL,  Fig.  1.) 

The  subclavian  artery,  after  passing  between  the  scalene 
muscles,  descends  upon  the  first  rib,  a  (Fig.  2),  in  a  groove 
external  to  the  tubercle  of  insertion  of  the  scalenus  anticus,  b 
(Fig.  2),  a  tubercle  of  some  importance  (Malgaigne). 

Beyond  the  scalenus  the  artery  lies  in  the  subclavian  triangle, 
limited  by  the  clavicle,  the  sterno-mastoid  (4),  and  the  omo- 
hyoid, where  it  is  covered  at  its  highest  part  only  by  the  deep 
cervical  fasciae,  adipose  tissue  and  skin ;  lower  down  by  the  sub- 
clavius  muscle  and  the  clavicle. 

The  first  rib  rises  above  the   clavicle  in    subjects  in  whom 
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the  neck  is  long,  and  the  artery  can  then  be  compressed  either 
directly  or  by  forcibly  lowering  the  clayicle. 

B.  The  subclavian  vein,  in  front  of  and  below  the  artery, 
from  which  it  is  separated  by  the  insertion  of  the  scalenus  anticus, 
&  (Fig.  2).  The  external  jugular  vein  (e)  crosses  the  artery  in 
front  to  empty  into  the  subclavian. 

C.  The  brachial  plexus  of  nerves  are  altogether  external  to 
the  artery. 

Fig.  3. — Operation. 

Incision  No.  1. — Ligature  of  the  axillai^  artery. 

a,  Incision  of  the   skin  ;   h,   of  the  subjoined  aponeurosis  ; 

c,  upper  border  of  the  pectoralis  minor  ;  e,  fibres  of  pectoralis 

major  cut  across  ;  d,  axillary  vein  ;   A,  axillary  artery  upon  an 

aneiirism  needle  below  the  level  of  the  cephalic  vein. 

Incision  No.  2. — Ligature  of  the  sithelavian  artery,  external  to  the 
scalenes. 

a,  Incision  in  the  skin  ;  h,  in  the  aponeurosis  ;  c,  omo-hyoid 
muscle ;  d,  brachial  plexus  of  nerves ;  e,  scalenus  anticus 
muscle  ;  /,  subclavian  vein  ;  A,  subclavian  artery. 


LIGATURE  OF  THE  AXILLARY  ARTERY  IN  THE 
FIRST  PART  OF  ITS  COURSE. 

FiEST  Method. 
In  this  oper-ation  the  vessel  is  ligatured  in  a  triangular  space 
limited  above  by  the  clavicle,  below  and  externally  by  the  pec- 
toralis minor,  below  and  internally  by  the  sternal  portion  of  the 
pectoraHs  major.  The  shoulder  lying  free,  the  elbow  slightly 
away  from  the  body,  and  the  head  inclined  towards  the  opposite 
side,  an  incision  is  made  parallel  with  the  clavicle,  and  f  inch  to 
1  inch  below  it,  compressing  the  skin  and  cellular  tissue,  and 
extending  from  the  cellular  interval  between  the  great  pectoral 
and  the  deltoid  muscles  as  far  as  two  finger  breadths  external  to 
the  sterno-clavicular  articulation.  The  fibres  of  the  great  pec- 
toral muscle  being  successively  divided,  the  posterior  sheath  of 
the  muscle  comes  into  view.  Then,  to  favour  the  separation  of 
the  lips  of  the  wound,  the  shoulder  may  be  lowered  a  littlcj,  and  by 
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means  of  the  director  the  costo-coracoid  membrane  may  be  torn 
through.  With  the  finger  introduced  into  the  wound,  the  small 
pectoral  muscle  is  to  be  pushed  downwards  and  outwards,  and 
in  the  dej)ths  will  be  seen — 1,  the  axillary  vein  inflated  with  blood  ; 
2,  the  axillery  artery  external  to  and  behind  it  ;  3,  the  brachial 
plexus  above,  external  and  behind  the  artery. 

In  passing  the  ligature  behind  the  artery,  the  vein  must  be 
pressed  a  little  inwards,  and  the  ligature  passed  between  it  and 
the  artery. 

Second  method.  (Chamberlayne.)  One  incision  four  inches  long 
is  made  below  the  clavicle,  and  a  second  nearly  the  same  length, 
corresponding  to  the  cellular  interval  between  the  great  pectoral 
and  the  deltoid  muscles,  taking  care  to  avoid  the  cephalic  vein. 
The  triangular  flap  thus  formed  is  turned  downwards  and  in- 
wards, and  the  artery  is  to  be  sought  above  the  pectoralis  minor, 
as  in  the  preceding  operation. 

LIGATUEE  OF  THE  SUBCLAVIAN  ARTERY. 

The  subclavian  artery  may  be  tied  in  the  second  or  thhd  parts 
of  its  course. 

1.  External  to  the  scalenes.. 

2.  Between  the  scalenes. 

1st,  External  to  the  scalene. 

(1).  The  patient  being  conveniently  arranged,  with  the  face 
turned  towards  the  opposite  side,  a  transverse  incision  is  made 
above  the  clavicle,  parallel  to  its  posterior  border,  and  extending 
from  the  external  margin  of  the  steruo-mastoid  to  the  trapezius. 
The  skin  platysma  and  fasciae,  including  the  supra-clavicular 
nerves,  may  be  divided  layer  by  layer;  or  if  the  operator  prefer, 
the  whole  may  be  divided  by  one  incision,  by  drawing  the  skin 
downwards  about  three-quarters  of  an  inch,  and  cutting  on  to 
the  bone  ;  the  ^external  jugular  vein,  if  it  cannot  be  avoided, 
may  be  cut  through,  first  tying  it  above  and  below. 

(2).  By  means  of  the  forceps  and  director  the  deeper  tissues 
may  be  torn  through.  The  index  finger  may  then  be  passed 
into  the  depths  of  the  wound,  to  find  the  tubercle  of  origin 
of  the  scalenus  auticus  upon  the  first  rib. 
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(3).  The  tubercle  being  recognised,  the  artery  may  be  felt 
immediately  behind  it,  and  may  be  readily  exposed  by  the 
director,  after  which  the  aneurism  needle  may  be  passed  beneath 
the  vessel,  guided  along  the  finger  from  before  backwards,  and  a 
Kttle  from  within  outwards  ;  at  the  same  time  the  finger  placed 
above  and  external  to  the  artery — that  is,  between  it  and  the 
brachial  plexus — supports  the  artery  and  prevents  it  from  slipping. 
To  facilitate  this  part  of  the  operation,  the  shoulder  should  be 
lowered. 

2nd,  Between  the  two  scalenes.  (Dupuytren.) 
This  operation  differs  but  little  from  the  preceding.  After 
having  recognised  the  tubercle  on  the  first  rib,  and  made  out 
the  attachment  of  the  scalenus  anticus,  a  director  is  passed 
between  the  artery  and  the  scalenus  anticus,  and  the  muscle  is  to 
be  divided.  The  artery  is  now  freely  exposed,  and  may  be  liga- 
tured. The  objections  to  this  operation  are, — 1.  The  point  of 
ligature  is  too  near  the  origin  of  large  branches.  2,  The  phrenic 
nerve  which  runs  along  the  scalenus,  or  immediately  to  its  inner 
side,  is  exposed  to  danger.  3.  The  subclavian  vein  or  the  in- 
ternal magamary  artery  may  be  wounded. 
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PLATE  XI. 

LIGATURE  OF  THE  CAROTID,  LIXGUAL,  AND  FACIAL 
ARTERIES. 

Figs.  1,  2,  3. — Anatomy. 

Fig.  1.  Origin  of  the  carotid  and  subclavian  arteries;  hranches  of 
the  suhclavians. 

a  a,  Arch  of  the  aorta  ;  h,  brachio-cephalic  or  innominate 
artery  ;  d,  c,  right  subclavian  and  right  carotid  ;  e,  f,  left  sub- 
clavian and  left  carotid.  Before  passing  between  the  scalenes 
(^r),  the  subclavians  give  oflf  the  vertebral  arteries  h  h ;  inferior 
thyroids  and  transversales  humeri,  perhaps  also  the  transversales 
colli,  either  separately  or  from  a  common  [trunk,  the  thyroid 
axes  i  i ;  internal  mammaries  j  j ;  external  to  the  scalenes,  the 
posterior  scapular  h  Tc,  the  thoracic  axis  I — which  is,  however, 
generally  given  ofif  from  the  first  part  of  the  axillary  artery. 

Fig.  2.  Relation  of  the  arterial  with  the  venous  trunks. 

a  a,  Internal  jugular,  in  front  of  and  external  to  the  caro- 
tids ;  h  b,  subclavian  veins,  anterior,  parallel  to,  and  a  little 
below,  the  subclavian  arteries  :  c,  innominate  vein,  or  right 
brachio-cephalic,  in  front  of  and  external  to  the  innominate 
artery  ;  d,  left  brachio-cephalic  vein,  crossing  from  without 
inwards  in  front  of  the  left  subclavian  and  carotid  arteries  ; 
e,  inferior  thyroid  vein  ;  /,  external  jugular. 

Fig.  3  :— 1,  Sterno-thyroid  muscle  ;  2,  omo-hyoid  ;  3,  sternal 
origin  of  the  sterno-mastoid  cut  across  ;  4,  masseter. 

A.  Right  common  carotid  artery,  extending  from  the  inno- 
minate artery  at  the  sterno-clavicular  articulation  to  a  level  with 
the  upper  border  of  the  thyroid  cartilage.  It  runs  obliquely 
from  before  backwards,  and  from  within  outwards,  along  the 
front  and  side  of  the  neck,  lying  upon  the  pre-vertebral  muscles, 
and  in  relation  internally  with  the  trachea,  larynx,  and  pharynx. 
It  is  covered  by  the  sterno-mastoid  (3,  3),  and  in  its  lower  half 
by  the  sterno-thyroid  (1),  the  omo-hyoid  (2)  crossing  it  about 
the  middle.  These  muscles  separate  it  from  the  platysma  and 
fascia,  which  structures  alone  cover  it  in  its  upper  part. 
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B.  The  internal  jugular  vein  Kes  external  to  the  artery,  and 
overlaps  it. 

C.  The  pneumogastric  nerve  descends  behind  and  between  the 
artery  and  vein  contained  in  the  same  sheath  ;  below  it  passes 
between  the  subclavian  artery  and  vein  to  enter  the  thorax.  It 
furnishes  a  variable  number  of  cardiac  branches,  which  cross 
in  front  of  the  lower  fourth  of  the  artery.  The  sympathetic 
nerve  is  altogether  behind  the  sheath  of  the  vessels,  and  con- 
tained in  loose  connective  tissue. 

D.  The  internal  carotid  and  the  external  carotid  D'  arise  by  the 
bifurcation  of  the  external  carotid.  The  external  carotid,  lying 
at  first  internal  to  and  then  crossing  outwards  in  front  of  the  in- 
ternal carotid,  terminates  at  the  level  of  the  condyle  of  the  lower 
jaw,  where  it  divides  into  the  temporal  and  internal  m-axillary 
arteries.  At  first  superficial,  it  then  dips  beneath  the  hypo- 
glossal nerve  (H),  the  digastric  and  stylo-hyoid  muscles,  and  the 
parotid  gland. 

E.  The  facial  artery  arises  from  the  external  carotid  a  httle 
above  the  hyoid  bone,  passes  beneath  the  digastric  and  stylo- 
hyoid muscles  along  the  outer  surface  of  the  submaxillary  gland, 
and  curving  upwards,  gains  the  body  of  the  lower  jaw,  then  lies 
in  the  interstice  which  separates  the  masseter  muscle  (4)  from 
the  triangularis  oris,  and  distributes  itself  upon  the  cheek  and 
face. 

F.  The  lingual  artery,  arising  from  the  external  carotid  below 
the  preceding,  and  at  the  level  of  the  hyoid  bone,  is  crossed  by 
the  hypoglossal  nerve  (H),  and  then  turning  beneath  the  hyo- 
glossus  muscle,  runs  to  be  distributed  mainly  in  the  tongaie. 

Operation, 

Incision  No.  1. — Ligature  of  the  carotid  artery  in  the  upper  part. 

a,  skin  ;  6,  cervical  aponeurosis  ;  c,  pneumogastric  nerve  ; 
d,  sterno-mastoid  muscle  ;  A,  carotid  artery. 

Incision  No.  2.— Ligature  of  the  Ungual  aHery. 

a,  skin  ;  b,  platysma  and  fascia  ;  c,  incision  of  the  hyo-glossus 
muscle  ;   A,  the  lingual  artery. 
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Incision  No.  3. — Ligature  of  the  facial  artery. 
a,  skin  ;  b,  platysma  and 'fascia  ;  A,  the  facial  artery. 

DESCRIPTION  OF  THE  OPERATIONS. 

I.  Ligature  of  the  Brachio-cephalic  Trunk. 

This  artery,  commencing  at  the  most  interior  part  of  the  trans- 
verse portion  of  the  arch  of  the  aorta,  terminates,  after  a  course 
of  about  an  inch  and  a  half,  behind  the  right  sterno -clavicular 
articulation. 

(1).  The  patient  lying  upon  the  back  with  the  head  ex- 
tended, an  _J  shaped  incision  is  to  be  made,  of  which  the  hori- 
zontal stroke  shall  run  from  the  sterno- clavicular  articulation 
parallel  with  the  clavicle,  and  about  half  an  inch  above  it,  and 
as  far  outwards  as  the  centre  of  the  bone.  The  perpendicular 
stroke  is  then  to  be  extended  upwards  along  the  inner  border 
of  the  right  sterno-mastoid  to  a  distance  of  about  three  inches. 

(2).  Divide  upon  the  director  the  sternal  origin  and  the 
greater  part  of  the  clavicular  origin  of  the  right  sterno-mastoid 
muscle,  which  may  then  be  turned  upwards  and  outwards. 

(3).  The  carotid  artery  is  to  be  recognised,  and  it  will  then 
serve  as  a  gviide  to  find  the  trunk  of  the  brachio-cephalic. 

(4).  Isolate  with  care,  and  by  means  of  the  finger  as  far 
as  may  be  possible,  the  brachio-cephalic  trunk,  avoiding  the 
pneumogastric  and  phrenic  nerves  and  the  internal  jugular  vein ; 
then  pass  the  ligature  beneath  the  vessel  by  the  aid  of  a  curved 
director  or  aneurism  needle,  which  must  be  introduced  from 
before  backwards  and  from  right  to  left. 

II.  Ligature  of  the  Common  Carotid  Artery. 

The  common  carotid  may  be  tied  either  above  the  omo-hyoid 
muscle  or  below  it. 

1.  Ligature  in  the  upper  part. 
The    patient    lying   with   the    head    extended    and    turned 
towards  the   opposite  side,  (1)  make  an   incision   about  three 
inches  in  length  along  the  inner  border  of  the  sterno-mastoid 
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muscle,  terminating  a  little  below  the  cricoid  cartilage  ;  the  in- 
cision will  include  the  skin,  cellular  tissue,  and  platysma. 

(2).  Incise  upon  a  director  the  deep  cervical  fascia,  which 
here  unites  the  sterno-mastoid  with  the  sterno-hyoid  and  sterno- 
thyroid muscles. 

(3).  Then  flexing  the  head  so  as  to  relax  the  muscles,  and 
at  the  same  time  separating  the  muscles  referred  to,  the  omo- 
hyoid muscle  is  brought  into  view,  crossing  the  depths  of  the 
wound. 

(4).  The  artery  and  vein  being  now  seen  enveloped  in  a 
common  sheath,  on  which  lies  the  descendens  noni  nerve,  the 
sheath  may  be  carefully  raised  with  the  forceps  and  with  precau- 
tion divided  sufficiently  to  admit  the  director,  whilst  at  the  same 
time  an  assistant  presses  on  the  internal  jugular  vein  at  the  upper 
part  of  the  wound,  in  order  to  prevent  the  great  dilatation  of  the 
vein,  which  is  often  of  serious  inconvenience  to  the  operator. 

(5).  There  remains  only  to  tear  with  the  sound  the  cellular 
tissue  which  unites  the  vessels  together,  and  so  to  isolate  the 
artery,  which  may  be  now  raised  upon  the  aneurism  needle, 
passing  the  instrument  from  without  inwards. 

2.  Ligature  at  the  lower  part. 

(1).  Make  an  incision  2\  to  3  inches  in  length,  commencing  f 
of  an  inch  above  the  sterno-clavicular  articulation,  and  extend- 
ing upwards  along  the  inner  border  of  the  sterno-mastoid. 

(2).  The  skin  and  cellular  tissue  and  cervical  fascia  being 
divided,  the  muscle  is  brought  into  view. 

(3).  The  French  advise  that  the  sternal  fasciculus  should  be 
divided ;  but  it  is  sufficient  to  draw  it  aside,  when  the  sterno- 
hyoid and  sterno-thyroid  are  now  seen. 

(4).  The  latter  muscles  are  to  be  drawn  inwards,  and  the 
sheath  of  the  vessels  is  thus  exposed. 

(5).  The  sheath  is  to  be  opened  as  far  inwards  as  possible, 
so  as  to  isolate  the  artery  without  mjuring  the  vein,  which  has  a 
tendency  as  soon  as  the  sheath  is  opened  to  bulge  in  front  of  the 
artery.  The  director  is  to  be  passed  from  without  inwards,  so  as 
to  avoid  the  vein  and  the  pneumogastric  nerve,  which  latter  lies 
behind  and  between  the  vessels  enclosed  within  the  sheath. 
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III.  LiGATUKE  OF  THE  LiNGUAL  Artery  (Plate  XI.,  Fig.  4). 

(1).  Having  recognised  beneath  the  integument  the  great 
cornu  of  the  hyoid  bone,  make  an  incision  about  1|  inch  in  length 
parallel  with  the  cornu,  and  about  ^  inch  above  it,  including  the 
skin,  cellular  tissue,  and  platysma  myoides. 

(2).  This  incision  will  expose  the  lower  border  of  the  sub- 
maxillary gland,  which  must  be  raised  upward  in  order  to  see 
the  shining  tendon  of  the  digastric  muscle. 

(3).  Immediately  below  this  is  the  hypoglossal  nerve,  and 
about  yV  of  an  inch  below  this  nerve  the  hyoglossus  muscle  must 
be  divided  transversely,  to  come  exactly  upon  the  line  of  the 
artery.  The  vessel  may  be  now  easily  ligatured,  as  it  is  not  in 
contact  with  any  vein  or  nerve. 

IV.  Ligature  of  the  Facial  Artery  as  it  passes  omsr  the 
BORDER  of  the  Lower  Jaw  (Plate  XL,  Fig.  4). 

(1).  Kequest  the  patient  to  firmly  close  the  jaw.  In  this 
way  the  anterior  margin  of  the  masseter  muscle  may  be  clearly 
defined.  On  the  border  of  the  jaw,  and  at  the  anterior  margin  of 
the  muscle,  may  be  felt  a  slight  depression  in  which  the  vessel 
Hes,  and  may  usually  be  felt  pulsating. 

(2).  At  this  point  make  a  vertical  incision  about  an  inch  in 
length,  involving  the  skin,  platysma,  and  cellular  tissue. 

(3).  The  anterior  fibres  of  the  masseter  are  thus  exposed, 
and  along  them  runs  the  artery  lying  upon  the  maxillary 
bone,  and  often  accompanied  by  the  vein,  which  it  is  necessary 
to  separate  with  care,  in  consequence  of  the  dense  cellular  tissue 
surrounding  it. 
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PLATE  XIL 

LIGATUKE  OF  THE  RADIAL  ARTERY  AXD  DORSAL 
ARTERY  OF  THE  FOOT. 

Fig.  1.  Ajn^atomy  of  the  Radial  Artery  on  the  Dorsal 
Surface  of  the  Carpus. 

1.  Post  annular  ligament  of  the  carpus. 

2.  Extensor  ossis  metacarpi  pollicis. 

3.  Extensor  primi  intemodii  poUicis. 

4.  Extensor  secundi  internodii  pollicis. 

A.  The  radial  artery  turning  around  the  radio-carpal  articu- 
lation passes  beneath  the  extensor  ossis  metacarpi  and  extensor 
primi  internodii  poUicis  (2  and  3),  and  then  obliquely  beneath 
the  extensor  secundi  internodii  poUicis  to  penetrate  between  the 
two  heads  of  the  abductor  indicis,  and  thus  gains  the  palm  of 
the  hand,  where  it  ultimately  forms  the  deep  palmar  arch.  In 
this  part  of  its  course  it  is  in  relation  with  venous  branches,  and 
some  nerve  filaments  from  the  radial  nerve,  covered  only  by  the 
general  aponeurosis  and  the  integument. 

Fig.  2. — Operation. 
a,  Incision  in  the  intergument  ;  h,  the  aponeurosis  ;  A,  the 
radial  artery. 

Fig.  3. — Anatomy  of  the  Dorsal  Artery  of  thr  Foot. 

1.  Dorsal  annular  ligament.  2.  Tendon  of  the  extensor  pro- 
proprius  pollicis.  3.  The  common  extensor  of  the  toes.  4.  In- 
ternal tendon  of  the  extensor  brevis  digitorum. 

A.  The  dorsal  ai-tery,  a  continuation  of  the  anterior  tibial  artery, 
commences  beneath  the  annular  Hgament  of  the  tarsus  (1),  and 
extends  from  the  middle  of  the  intermalleolar  space  to  the  proxi- 
mal extremity  of  the  first  interosseous  space,  where  it  penetrates 
the  first  dorsal  interosseous  muscle  to  reach  the  sole  of  the  foot, 
and  there  anastomoses  with  the  plantar  arch.  Covered  by  the  apo- 
neurotic layer  which  binds  it  upon  the  tarsus,  and  by  the  general 
aponeurosis  and  the  integument,  the  dorsal  artery  descends  upon 
the  instep,  accompanied  by  two  satellite  veins,  and  by  the  tibial 
nerve  (h)  internal  to  it.      It  courses  along  the  outer  side  of  the 
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tendon  of  tlie  extensor  proprius  poUicis  (2),  an  important  rela- 
tion which  can  be  made  out  by  extending  the  great  toe  ;  and 
external  to  it  runs  the  inner  head  of  the  extensor  brevis  digi- 
torum  (4),  which  in  muscular  subjects  somewhat  overlaps  it. 

Fig.  4. — Operation. 
a,  Incision   in  the  skin  ;   h,  the  aponeurosis ;  A,  the  dorsal 
artery. 

STEPS  OF  THE  OPERATION". 
Ligature  of  the  radial  artery  on  the  dorsal  surface  of  the  carpus. 

(1).  By  forced  extension  of  the  thumb  determine  beneath  the 
skin  the  projection  of  the  extensor  secundi  internodii. 

(2).  Make  an  incision  about  one  inch  in  length,  internal,  and 
parallel  to  this  tendon,  the  middle  of  the  incision  corresponding 
to  the  summit  of  the  first  intermetacarpal  space. 

(3).  Divide  the  aponeurosis. 

(4).  beneath  the  aponeurosis,  in  the  angle  formed  at  the  sum- 
mit of  the  first  intermetacarpal  space,  will  be  found  the  radial 
artery,  accompanied  by  two  veins. 

(5).  Disengage  it  from  the  veins  with  the  point  of  the  director 
and  ligature. 

Ligature  of  the  dorsal  artery  of  the  foot. 

(1).  In  the  course  of  a  line  extending  from  the  intermalleolar 
space  to  the  first  interosseous  space  that  is  along  the  outer  border 
of  the  extensor  proprius  pollicis,  make  an  incision  one  and  a  half 
to  two  inches  in  length,  including  the  skin  and  cellular  tissue. 

(2).  Divide  the  aponeurosis  upon  the  director. 

(3).  Recognise  the  internal  head  of  the  extensor  brevis  digi- 
torum. 

(4).  Beneath  it  will  be  found  the  artery  lying  upon  the  bone, 
and  accompanied  by  two  veins.  Isolate  with  the  director  and 
ligature. 
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PLATE  XIII. 

LIGATUEE  OF  THE  ANTERIOR  TIBIAL  ARTERY. 

Fig.  1. — Anatomy. 

1.  Patella.  2.  External  malleolus.  3.  External  aponeurosis 
of  the  leg.  4  and  5.  Tibialis  anticus  and  extensor  communis 
digitorum  turned  aside,  and  thus  exposing  the  vessels  deeply 
situated  in  the  intermusciilar  space.  (6).  Peroneal  muscles 
divided.     7.  The  fibula. 

A.  The  anterior  tibial  artery,  the  external  and  anterior  branch 
of  the  bifurcation  of  the  popHteal,  arises  beneath  the  fibrous 
arch  of  the  soleus  and  terminates  beneath  the  anterior  annular 
ligament,  when  it  becomes  the  dorsal  artery  of  the  foot.  Its 
direction  from  above  downwards,  and  somewhat  obliquely  from 
behind  forwards,  would  be  represented  by  a  line  drawn  from  the 
inner  part  of  the  head  of  the  fibula  to  the  centre  of  the  tibio-tarsal 
articulation.  This  artery  pierces  the  interosseous  ligament  from 
behind  forwards  at  the  level  of  the  upper  fourth  of  the  leg,  and 
descends  nearly  two-thirds  of  its  length  upon  the  ligament ; 
below  it  lies  upon  the  outer  surface  of  the  tibia  turning  to 
reach  the  front  of  the  lower  extremity  of  that  bone.  To  its 
inner  side  lies  the  tibialis  anticus  (4)  and  the  bone  ;  to  its  outer 
side,  the  extensor  communis  digitorvim  on  the  upper  third,  and 
the  extensor  proprius  pollicis  in  the  lower  two-thirds,  the 
tendon  of  the  latter  miiscle  crossing  it  below  from  without  in- 
wards. To  the  outer  side  of  this  tendon,  and  in  the  same  space 
with  it,  the  artery  passes  beneath  the  annular  ligament. 

The  extensor  muscles  and  the  tibialis  adtieus,  between  which 
lies  the  artery,  are  intimately  united  and  bound  down  by  the 
aponeurosis  (3),  a  disposition  which  conceals  th^r  partition  and 
renders  their  separation  difficult. 

B.  B.  The  vense  comites  accompany  the  artery  in  its  whole 
length. 

C.  The  anterior  tibial  nerve,  at  first  external  to  the  artery, 
crosses  in  front  of  it  at  i?he  lower  fourth,  and  becomes  internal  to 
it  beneath  the  ligament. 
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A'.  The  peroneal  artery,  a  branch  of  the  jDosterior  tibial, 
descends  vertically  along  the  posterior  aspect  of  the  fibula  as  far 
as  the  lower  tibio-fibular  articulation,  being  covered  above  by  the 
soleus,  then  lying  between  the  flexor  longus  poUicis  and  the 
tibialis  porticus  (9),  and  below  upon  the  interosseous  ligament. 

Fig.  2. — Operation. 
Incision  No.  1. — Ligature  of  the  anterior  tibial  at  its  loiver  part. 

a,  The  skin  ;  5,  the  aponeurosis  ;  c,  tibialis  anticus  muscle  ; 
d,  extensor  proprius  pollicis  ;  e,  anterior  tibial  nerve  ;  A,  the 
artery  raised  upon  a  Deschamps'  needle. 

Incision  No.  2. — Ligature  of  the  anterior  tibial  in  its  upper  part. 

a,  The  skin  ;  6,  the  aponeurosis  ;  c,  extensor  communis  digi- 
torium  ;  d,  tibialis  anticus  ;  e,  anterior  tibial  vein ;  A,  the 
artery. 

Incision  No.  3. — Ligature  of  the  jyeroneal  artery  in  its  lower  part, 
a,  the  skin  ;  b,  the  aponeurosis  ;   c,  peroneus  longus  ;  d,  flexor 
longus  pollicis  ;  e,  external  border  of  the  soleus  ;  A,  the  artery. 

DESCRIPTION  OF  THE  OPERATIONS. 

I.  Ligature  of  the  Lower  Part  of  the  Anterior  Tibial 

Artery. 

Following  the  line  of  the  artery,  or,  better  still,  the  external 
border  of  the  tibialis  anticus  muscle,  which  can  be  readily  per- 
ceived— 

(1).  Make  an  incision  about  three  inches  in  length,  comprising 
the  skin  and  subcutaneous  cellular  tissue. 

(2).  Divide  the  aponeurosis  upon  a  disector. 

(3).  A¥ith  the  index  finger  break  down  the  connective  tissue 
in  the  muscular  interstice,  and  in  the  depth  of  the  wound  will 
be  found  the  artery  embracing  the  tibia,  and  accompanied  by  its 
two  veins. 

(4).  Disengage  it  from  the  veins  and  ligatiu-e. 
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II.  Ligature  of  the  Upper  Part  of  the  Anterior  Tibial 
Artery, 

(1).  At  rather  more  than  an  inch  external  to  the  crest  of  the 
tibia,  and  in  the  course  of  a  line  which  would  extend  from  the 
head  of  the  fibula  to  the^  centre  of  the]  ankle  joint  make  an 
incision  three  inches  and  half  in  length,  dividing  the  skin  and 
cellular  tissue. 

(2).  Divide  the  aponeurosis  upon  the  director,  and  if  difficult 
to  find  the  intermuscular  space  this  fascia  may  be  divided 
crucially. 

(3).  The  intermuscular  space  being  seen  or  recognized  by 
means  of  the  finger  on  the  outer  side  of  the  tibialis  anticus,  the 
muscles  are  to  be  freely  separated  by  the  finger,  and  the  vessel 
will  be  detected  lying  upon  the  interosseous  ligament  and  accom- 
panied by  the  anterior  tibial  nerve  to  its  outer  and  front  part, 
and  the  two  companion  veins  surrounding  it. 

(4).  Isolate  the  artery  and  hgature  with  the  aid  of  a  rect- 
angular aneurism  needle. 

III.  Ligature  of  the  Peroneal  Artery. 

(1).  Recognize  the  outer  border  of  the  fibula,  then  half  an 
inch  behind,  and  parallel  to  it,  make  an  incision  about  three  inches 
in  length,  dividing  the  skin  and  cellular  tissue. 

(2).  Divide  the  aponeurosis  to  the  same  extent  on  a  director. 

(3).  Recognize,  and  then  push  inwards,  the  external  border  of 
the  soleus  muscle,  which  often  overlaps  the  fibula.  Next  starting 
from  the  border  of  the  bone,  which  is  now  uncovered,  cut  through 
a  layer  of  fascia  which  covers  the  flexor  longus  pollicis,  and  then 
separate  the  muscle  from  its  attachment  to  the  fibula  ;  turn  the 
muscle  inwards,  and  the  artery  will  be  found  lying  upon  the 
bone,  and  gradually  approaching  the  interosseous  ligament  as  it 
descends. 
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PLATE  XIV. 
LIGATURE  OF  THE  POSTERIOR  TIBIAL  ARTERY. 

Fig.  1. — Anatomy. 
1.   The  patella.     2.  Internal  malleolus.      3.  Internal  surface 
of  the  tibia.     4.  Intei-nal  aponeurosis.      5.  Soleus  muscle  drawn 
backwards. 

A.  The  posterior  tibial  artery  commencing  at  the  bifurcation 
of  the  popliteal  terminates  beneath  the  internal  annular  ligament, 
where  it  divides  into  the  internal  and  external  plantar.  Its 
dii'ection  would  be  represented  by  a  line  drawn  obliquely  from 
the  middle  of  the  ham  to  a  point  behind  the  malleolus. 

In  its  upper  third  the  artery  is  deeply  situated,  lying  upon 
the  tibiaHs  posticus  (7),  and  covered  by  the  deep  aponeurosis,  the 
soleus  (5),  and  gastrocnemius  (9).  • 

In  its  middle  third  it  approaches  nearer  to  the  surface,  descend- 
ing parallel  to  the  internal  border  of  the  tibia,  separated  from  the 
bone  by  the  common  flexor  of  the  toes  (8),  and  covered  by  the 
deep  aponeurosis  and  the  internal  border  of  the  solevis  (5). 

Lastly,  in  the  lower  third,  the  vessel  lying  immediately  beneath 
the  aponeurosis  runs  behind  the  tendons  of  the  tibialis  posticus, 
and  flexor  communis  digitorum,  with  the  internal  border  of  the 
tendo  achniis  (6)  near  behind  it. 

B.  B.  Two  companion  veins  accompany  the  posterior  tibial 
artery  in  its  whole  extent,  frequently  interlacing ;  (b)  internal 
saphenous  vein, 

C.  The  posterior  tibial  nerve  coursing  along  the  posterior  and 
outer  part  of  the  arteiy. 

Fig.  2. — Operation. 
Incision  No.  1. — Ligature  of  the  lower  part  of  the  posterior  tibial 
artery, 
a,  The  skin  ;  b,  the  aponeurosis ;  f,  the  posterior  tibial  nerve  ; 
A,  the  artery.  , 

Incision  No.  2.—  Ligature  of  the  middle  third  of  the  posterior 

tibial  artery, 
a,  The  skin  ;    b,  aponeurosis  ;    c,   the  border  of  the  soleus  ; 
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d,  the  common  flexor  ;  e,  the  posterior  tibial  nerve  ;  A,  the 
artery. 

Incision  Xo.  3. — Ligature  of  the  upper  third  of  the  posterior  tibial 
artery, 
a,  The  skin  ;  6,  the  aponeurosis  ;  c,  the  gastrocnerhius  drawn 
back  by  a  retractor ;  d.,  an  incision  made  through  those  fibres  of 
the  soleus  attached^  to  the  inner  border  of  the  tibia  ;  A,  the 
ai*tery. 

STAGES  OF  THE  OPERATIOIS'". 

1.  Ligature  of  the  postenor  tibial  artery  in  the  lower  part  or 

behind  the  malleolus. 

(1).  At  one -third  of  a  inch  behind  the  posterior  border  of  the 
internal  malleolus  [make  a  semilunar  incision  in  the  integument 
nearly  two  inches  in  length,  the  concavity  embracing  the 
malleolus. 

(2).  Divide  the  aponeurosis  upon  a  du-ector,  carefully  avoiding 
the  synovial  grooves  on  the  posterior  part  of  the  malleolus. 

(3).  Beneath  the  aponeurosis  and  in  front  of  the  nerve,  the 
artery  is  to  be  found  between  two  companion  veins. 

2.  Ligature  of  the  middle  third  of  the  posterior  tibial  artery. 
(1).  At  three-quarters  of  an  inch  behind  the  internal  border  of 

the  tibia  make  an  incision  two  inches  and  a  haK  in  length  in  the 
skin  and  celMar  tissue. 

(2).  Divide  the  aponeurosis,  and  draw  the  border  of  the  soleus 
muscle  outwards. 

(3).  Incise  the  deep  aponeurosis  upon  a  dh-ector,  and  immedi- 
ately beneath  it  will  be  seen  the  artery  with  its  two  veins. 

3,  Ligature  of  the  v.pjper  third  of  the  ^posterior  tibial  artery. 

(1).  At  about  one  inch  behind  the  internal  border  of  the  tibia 
make  a  longitudinal  incision  three  and  a  half  to  four  inches  in 
length  through  the  skin,  cellular  tissue  and  aponeurosis. 

(2).  By  means  of  the  index  finger  within  the  wound  separate 
and  turn  outwards  the  internal  border  of  the  gastrocnemius. 

(3).  Next  detach  the  fibres  of  the  soleus  arising  from  the 
internal  border  of  the  tibia  and  turn  this  muscle  outward. 
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(4).  Whilst  these  muscles  are  held  backwards  and  outwards 
by  a  retractor,  divide  upon  a  director  the  deep  aponeurotic  fascia, 
beneath  which  can  be  seen  the  vessels. 

f  5).  Isolate  the  artery,  and  pass  the  ligature  with  either  a 
Cooper's  or  a  Deschamps'  needle. 

Mannec's  Method. 

Instead  of  detaching  the  soleus  muscle  from  the  tibia,  this 
author  advises  the  division  of  this  muscle  layer  by  layer  in  its 
whole  thickness,  penetrating  the  posterior  surface  of  the  muscle 
at  about  three-quarters  of  an  inch  from  the  internal  border  of 
the  tibia.  The  knife  soon  comes  upon  a  thick  pearly  fibrous 
lamina  upon  which  are  inserted  the  fleshy  fibres,  the  anterior 
aponeurosis  of  the  muscle  traversed  by  numerous  vascular 
branches.  On  incising  this  aponeurosis,  the  deep  aponeurotic 
fascia  comes  into  view,  beneath  which  lies  the  artery. 

In  performing  this  operation,  the  contractions  of  the  muscles 
often  impede  the  operator  to  such  an  extent  that  it  becomes 
necessary  to  divide  the  muscle  across  its  fibres. 
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PLATE  XV. 
LIGATURE  OF  THE  POPLITEAL  ARTERY. 
Figs.  1,  2,  and  3. — Ajstatomt. 
Fig.  1. — Aponeurotic  layer,  superficial  vessels  and  nerves. 
1 — 1.  Popliteal    aponeurosis    in    part    removed.      2.    Semi- 
membranosus.     3.  Biceps.      4.  Cutaneous  vessels  and   nerves. 
5.  Internal  saphenous  vein. 

A.  External  or  sliort  saphenous  vein. — It  ascends  for  a  dis- 
tance vertically  towards  the  middle  of  the  popliteal  aponeurosis, 
where  it  perforates  ;  beneath  the  fascia  it  runs  external  to  the 
popliteal  nerve  to  enter  the  popliteal  vein.  It  is  accompanied  by 
the  external  saphenous  nerve  (6). 

C.  The  popliteal  or  internal  popliteal  nerve. — Sub-aponeu- 
rotic  in  the  popliteal  region,  which  it  traverses  vertically  from 
above  downwards  to  become  the  posterior  tibial  nerve  ;  situated 
superficial  to  and  a  little  external  to  the  popliteal  vessels,  from 
which  it  is  separated  by  a  fine  layer  of  adipose  tissue,  it  furnishes 
beneath  the  aponeurosis  many  filaments  to  the  popliteal  region  ; 
from  it  is  also  given  ofi"  the  communicans  poplitei  (6)  or  external 
saphenous  which  perforates  the  fascia  in  company  with  the  short 
saphenous  vein. 

D,  Peroneal  or  external  popliteal  nerve. — More  superficial 
and  smaller  than  the  preceding.  It  descends  obliquely  from 
within  outwards,  beneath  the  aponeurosis,  to  be  distributed  in 
the  leg.  In  the  pophteal  space  it  gives  off  the  communicans 
peronei,  and  a  branch  called  the  peroneal  saphenous  (e),  which 
piercing  the  aponeurosis  in  a  variable  position,  ultimately  joins 
the  external  saphenous  (6). 

Fig.  2. — Suh-aponeurotie  dissection. 
The  popliteal  nerve  is  cut  across,  and  the  adipose  tissue  which 
occupies  the  space  has  been  removed,  leaving  bare  the  popliteal 


A.  The  popliteal  artery  extends  from  Hunter's  canal  to  the 
lower  border  of  the  popliteus  muscle  ;  it  is  directed  a  little 
obliquely  from  within  outwards,  overlapped  in  its  course  and 
crossed  near  the  centre  by  the  popliteal  vein  (B),  which  at  the 
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lower  part  of  the  artery  is  somewhat  internal  and  at  the  upper 
part  external  to  the  artery.  These  two  vessels  are  covered, 
superiorly  by  the  belly  of  the  semi-membi'anosns  (1),  and  at 
the  lower  part  by  the  two  bellies  of  the  gastrocnemius  (2  and  3). 
They  are  bound  together  in  their  course  by  dense  connective 
tissue,  which  renders  it  difficult  to  isolate  them. 

Fig.  3. — A.  The  popliteal  artery,  at  first  internal  to  the  femur 
(1),  lies  below  upon  its  posterior  surface,  then  passing  between 
the  condyles  (2  and  3)  comes  into  contact  Tsith  the  tibio-femoral 
ai-ticulation.  In  its  coui'se  it  furnishes  many  branches,  of  which 
the  chief  are — the  superior  articular  [ah  c)  ;  the  inferior  articular 
{d  e),  which  anastomose  with  the  preceding  in  front  of  the  knee  ; 
the  azygos  articular  ;  and  the  sii^ral,  which  are  distributed  to  the 
gastrocnemius. 

Fig.  4.   Operation. 

The  popliteal  artery  may  be  ligatured  either  in  the  upper  or 
the  lower  part  of  the  popliteal  space  by  the  same  operation — the 
only  difference  being  that  to  find  the  vessel  in  the  lower  part  it 
would  be  necessary  to  make  an  incision  four  inches  in  length, 
commencing  one-third  of  an  inch  above  the  articulation,  and 
following  the  direction  of  the  interval  which  separates  the  two 
heads  of  the  gastrocnemius. 

Ligature  of  tlie  ])oi)liteal  artery  in  its  iqj}^^^  J^cirt. 
a,  The  skin  ;  h,  the  aponeurosis  ;  c,  adipose  tissue ;  d,  the 
popliteal  nerve  ;  e,  the  external  saphenous  vein  ;  /,  the  popliteal 
vein ;  A,  the  artery  upon  a  Deschamps'  needle. 

STAGES  OF  THE  OPERATION. 

(1).  The  patient  lying  upon  the  belly  with  the  leg  extended, 
make  a  longitudinal  incision  through  the  skin  and  cellular  tissue 
three  and  a  half  inches  in  length,  down  the  centre  of  the  popliteal 
space,  and  terminating  between  the  condyles  of  the  femur. 

(2).  Incise  the  aponeurosis  upon  a  du-ector,  taking  care  to 
to  avoid  and  to  push  outwards  the  external  saphenous  vein. 

(3).  With  the  index  finger,  or  with  the  point  of  the  director, 
separate  the  fat  and  cellular  tissue,  at  the  same  time  slightly 
flexing  the  leg  upon  the  thigh,  in  order  to  separate  the  muscles 
more  easily. 
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(4).  Recognize  the  outer  border  of  the  semimenibranosus 
muscle,  and  the  popliteal  nerve  ^vili  be  now  seen  coming  from 
beneath  it. 

(5).  Push  the  nerve  inwards,  and  beneath  and  a  little  internal 
to  it  will  be  found  the  popliteal  vein. 

(6).  Isolate  the  vein  with  caution,  and  also  draw  it  cautiously 
inwards,  when  the  artery  will  be  found  lying  the  deepest  of  all 
the  structures. 

(7).  Carefully  isolate  the  artery  and  ligature  with  an  aneurism 
needle. 

Maechal's  Method, 

The  object  of  this  operation  is  to  tie  the  popliteal  artery  in 
its  lower  part,  but  instead  of  arriving  at  it  through  the  popliteal 
space,  the  inner  side  of  the  leg  is  penetrated. 

The  patient  lies  upon  the  back  with  the  leg  flexed  and  lying 
on  its  outer  surface.  The  surgeon,  standing  on  the  outer  side  of 
the  limb,  makes  an  incision  3^  inches  in  length,  commencing 
below  the  internal  tuberosity  of  the  tibia  and  carrying  it  down- 
wards along  the  internal  border  of  the  inner  head  of  the  gas- 
trocnemius— that  is,  somewhat  obliquely  from  without  inwards 
and  from  behind  forwards  to  within  a  third  of  an  inch  of  the 
internal  border  of  the  tibia. 

On  dividing  the  skin,  the  internal  saphenous  vein  is  to  be 
avoided.  The  gastrocnemius  is  next  to  be  recognised  ;  then,  on 
flexing  the  leg  upon  the  thigh,  so  as  to  relax  that  muscle,  the 
index  finger  is  to  be  introduced  beneath  it,  so  as  to  completely 
separate  it  from  the  deep  muscles.  The  artery  is  now  readily 
seen,  with  the  nerve  slightly  to  its  inner  side  and  surrounded  in 
its  lowest  part  by  the  satellite  veins  which  accompany  the  tibial 
arteries.  > 

Jobert's  Method, 

In  this  operation,  which  is  the  counterpart  of  the  preceding, 
the  object  is  to  tie  the  popliteal  artery  in  the  upper  part;  but 
instead  of  approaching  it  through  the  popliteal  space,  an  incision 
3  5  inches  in  length  is  made,  commencing  immediately  above  the 
inner  condyle  of  the  femur  :  the  dissection  is  carried  between 
the  vastus  internus  and  the  muscles  which  form  the  inner 
boundary  of  the  popliteal  space. 


44  OPEEATIVE    SURGERY 

PLATE  XVI. 
LIGATURE  OF  THE  FEMORAL  ARTERY. 

Fig.  1. — Anatomy. 

A.  The  femoral  artery,  a  continuation  of  the  external  iliac, 
extends  from  the  middle  of  the  crural  arch  (1)  to  the  end  of 
Hunter's  canal,  where  it  becomes  the  popliteal.  The  vessel  is 
in  front  of  the  femur  in  the  upper  part  of  its  course,'  internal 
to  it  in  the  middle,  and  posterior  to  it  in  the  popliteal  region. 
In  its  upper  fourth  it  is  covered  only  by  some  lymphatic  ganglia, 
the  femoral  aponeurosis  and  the  skin — its  superficial  position 
allowing  of  its  being  compressed  upon  the  body  of  the  pubes  or 
upon  the  head  of  the  femur.  Lower  the  sartorius  muscle  (b  h) 
becomes  its  companion,  covering  it  and  also  crossing  it  in  such 
manner  that  the  vessel  corresponds  to  its  internal  border  on  the 
upper  part  of  its  extent,  and  almost  to  its  external  border  in 
Hunter's  canal. 

C.  The  femoral  vein  accompanies  the  artery,  lying  internal  to 
it  above,  posterior  to  it  in  the  chief  part  of  its  extent,  and  a  little 
external  to  it  below.  These  two  vessels,  united  together  by  a 
very  dense  cellular  tissue  in  their  two  lower  thirds,  are  in  addi- 
tion contained  in  a  common  aponeurotic  sheath. 

The  internal  saphenous  vein  (d),  subcutaneous,  runs  along  the 
inner  border  of  the  sartorius  muscle,  and  empties  itself  into  the 
femoral  vein  at  the  saphenous  opening. 

E.  The  anterior  crural  nerve,  situated  external  to  the  artery,  is 
separated  from  it  by  an  aponeurotic  layer  which  binds  it  to  the 
psoas  muscle. 

F.  The  internal  saphenous  nerve  lies  external  to  the  femoral 
artery,  but  in  the  lower  fourth  it  penetrates  the  sheath  of  the 
vessels,  and  in  Hunter's  canal  it  crosses  the  artery  to  leave  the 
sheath  on  the  inner  side,  afterwards  accompanying  the  internal 
saphenous  vein. 

The  £emoral  artery  is  also  crossed  by  the  two  branches  of  the 
internal  cutaneous  nerve  (g  and  h). 

Fig.  2. — Operation. 
Incision  No.  1. — Ligature  oftJie  femoral  artery  hi  its  lower 
fourth, 
a,  the  skin  and  subcutaneous  cellular  tissue  ;    l,  the    apo- 
neurosis ;   c,  external  border  of  the  sartorius   drawn   inwards  : 
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d,  internal  saphenous  nerve  ;  e,  tendinous  sheath  of  the  femoral 
vessels  at  Hunter's  canal ;  A,  the  artery. 

Incision  ISTo.  2. — Ligature  of  the  femoral  artery  in  its  ^ipi^er 
third. 

a,  the  skin  and  cellular  tissue ;  6,  aponeurosis ;  c,  sheath 
of  the  femoral  vessels ;  d,  femoral  vein  ;  e,  saphenous  nerve  ; 
/,  internal  border  of  the  sartorius  ;  A,  the  artery. 


STAGES  OF  THE  OPERATION. 

Ligature  of  the  femoral  artery  i?i  Hunter's  canal. 

(See  Fig.  2,  Incision  1). 

The  course  of  the  artery  is  represented  by  a  line  drawn  from 
the  centre  of  the  crural  arch  to  the  iaternal  condyle  of  the 
femur. 

(1).  The  thigh  being  partly  flexed  and  turned  outwards,  make 
an  incision  thi'ough  the  skin  and  cellular  tissue  three  inches 
long  in  the  direction  of  the  line  refeiTed  to,  and  commencing 
rather  below  the  middle  of  the  thigh,  so  that  the  centre  of  the 
incision  shaU  correspond  to  the  union  of  the  lower  with  the 
middle  third  of  the  thigh. 

If  preferred,  the  outer  margin  of  the  sartorius  may  be  chosen 
for  the  line  of  the  incision  instead  of  the  line  representing  the 
course  of  the  artery. 

In  order  to  define  the  precise  course  of  the  sartorius  muscle,  it 
is  well  to  make  the  patient  put  that  muscle  into  action  before 
being  placed  under  the  influence  of  the  anaesthetic  ;  and  if  the 
operator  so  desire  he  may  mark  the  border  with  ink. 

(2).  Divide  the  aponeurosis  (&)  on  the  director  a  distance  of 
half  an  inch  internal  to  the  external  border  of  the  sartorius. 

(3).  Draw  the  sartorius  inwards,  and  then  with  the  index  finger 
seek  the  interval  between  the  adductor  magnus  and  the  vastus 
internus  ;  in  this  way  the  finger  is  brought  against  the  entrance 
to  Hunter's  canal. 

(4).  With  the  greatest  care  the  wall  of  Hunter's  canal  may  be 
divided  upon  a  director,  and  the  artery  may  now  be  seen  with 
the  vein  behind  and  external,  the  internal  saphenous  nerve 
above  and  crossing  it. 

(5).  With  the  point  of  the  director  carefully  separate  a  suffi- 
cient space  around  the  artery  within  the  dense  cellular  tissue 
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which  unites  the  vessels  together,  and  pass  the  ligature  from 
behind  forwards. 

Ligature  of  the  femoral  artery  in  the  middle  of  tlie  thigh. 

Hunter's  Operation. 

Fig.  2,  Incision  2. 

The  limb  being  placed  as  in  the  preceding  operation — 

(1).  Make  an  incision  through  the  skin  and  cellular  tissue 
three  inches  long,  in  the  middle  thkd  of  the  thigh  and  in  the 
direction  of  the  artery  recognised  by  the  representative  line  or 
along  the  inner  border  of  the  sartorius  muscle.  In  this  incision 
the  saphenous  vein  is  to  be  avoided. 

(2).  Incise  the  aponeurosis  upon  the  director. 

(3).  Draw  the  sartorius  muscle  outwards,  in  order  to  expose  tha 
sheath  of  the  vessels  which  is  subjacent. 

(4).  With  the  point  of  the  director  in  the  right  hand  and  the 
forceps  in  the  left,  make  a  small  opening  in  the  sheath  over  the 
position  occupied  by  the  artery. 

(5).  With  the  director  isolate  the  artery  carefully  from  the 
tissue  around  it,  and  pass  the  ligature  from  within  outwards. 
Ligature  of  the  femoral  artery  in  the  iqjjper  third  of  the 
thigh. 
Scarpa's  Operation. 

(1).  At  three  inches  below  the  crural  arch  commence  an  in- 
cision through  the  skin  and  cellular  tissue,  and  prolong  it  for  a 
distance  of  three  inches  in  the  direction  of  the  internal  border  of 
the  sartorius  muscle. 

(2).  Draw  the  saphenous  vein  inwards  ;  but  a  number  of 
lymphatic  vessels  cannot  be  avoided. 

(3).  Incise  the  aponeurosis  upon  a  director. 

(4).  The  sheath  of  the  vessels  can  now  be  seen,  and  the  artery 
can  be  felt  pulsating  ;  open  the  sheath  with  the  director,  as 
advised  in  the  previous  operation.  The  vein  here  lies  internal 
and  behind  the  artery,  and  the  ligature  must  be  passed  from 
within  outwards. 

The  chief  danger  in  the  operation  consists  in  ligaturing  the 
vessel  too  near  the  origin  of  its  large  branch — the  profunda 
feraoris — the  circiilation  through  which  would  tend  to  prevent 
the  formation  of  the  clot  above  the  ligature,  and  thus  materially 
increase  the  danger  of  secondary  hicmorrhage. 
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PLATE  XVIT. 
LIGATURE  OF  THE  FEMORAL  ARTERY  IMMEDIATELY 
BELOW  THE  CRURAL  ARCH ;  OF  THE  ILIAC  AND 
EPIGASTRIC  ARTERIES. 

Figs.  1  and  2. — Anatomy. 

1 — 1.  The  cut  fibres  of  the  external  and  internal  oblique  and 
transversalis  muscles.  2.  Peritoneum  and  fascia  transversalis  ; 
the  fascia  transversalis  ensheathing  the  spermatic  cord  by  an  in- 
fundibuliform  prolongation  (3).  5.  The  crural  arch.  6.  The 
fascia  lata,  the  part  about  the  saphenous  opening  removed,  to 
show  the  vessels. 

A,  Femoral  artery  ;  B,  femoral  vein  an  aponeurotic  layer  or 
septum  separating  the  vein  from  the  artery.  C,  Internal  sa- 
phenous vein,     D,  lymphatic  vessels  and  ganglia. 

A'.  The  epigastric  artery  arises  from  the  inner  side  of  the  ex- 
ternal iliac,  immediately  above  the  crural  arch.  It  passes  beneath 
the  vas  deferens,  or  in  the  female  the  rotmd  ligament,  and  curves 
upwards  and  inwards,  between  the  peritoneum  and  the  fascia 
transversalis,  to  reach  the  deeper  surface  of  the  rectus  muscle. 
It  is  accompanied  by  two  veins. 

Fig.  2. 

1.  Section  of  the  abdominal  muscles  cut  parallel  to  the  crest 
of  the  ilium.  2.  Anterior  superior  spine  of  the  ilium.  3.  Fascia 
lata.     4.  Psoas  muscle.     5.  Iliacus  muscle. 

A,  Aorta.     B,  Right  common  iliac. 

This  artery  commences  at  the  bifurcation  of  the  aorta,  at  the 
lower  border  of  the  fourth  lumber  vertebra,  and  descends  ob- 
liquely outwards  as  far  as  the  sacro-iliac  symphysis,  where  it 
divides  into  external  and  internal  Uiac  (C  and  D). 

The  external  iliac  artery  (C),  continuing  the  course  of  the 
common  iliac  as  far  as  the  crural  arch  forms  with  that  vessel  a 
single  trunk,  almost  rectilinear,  applied  above  to  the  vertebral 
column  and  below  to  the  psoas  muscle  (4).  Before  passing  under 
the  crural  arch  the  external  iliac  gives  origin  to  the  deep  circvim- 
fiex  iliac  (c),  and  the  deep  epigastric  arteries  (c'). 

The  internal  iliac  artery  (D)  forms  an  acute  angle  with  the 
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preceding,  and  plunges  into  the  pelvic  cavity,  where  it  at  once 
divides  into  many  branches. 

The  common  iliac  arteries  are  crossed  at  the  level  of  the 
sacro-iliac  symphysis  by  the  ureter  (e),  and  ^the  spermatic 
veins  (d). 

E,  The  common  iliac  veins  passing  behind  the  right  common 
iliac  artery  unite  to  form  the  vena  cava  inferior. 

G,  The  anterior  crural  nerve.  H,  Lymphatic  glands  and 
vessels. 

Fig.  3. — Operation, 

a,  the  skin  ;  h,  c,  d,  incisions  in  the  aponeurosis  and  in  the 
muscles  forming  the  wall  of  the  abdomen  ;  e.  the  peritoneum 
separated  (but  not  incised)  and  raised  upwards  from  the  external 
iliac  vein ;  A,  the  external  iliac  artery  upon  a  Deschamps' 
needle. 

STAGES  OF  THE  OPERATIONS. 
Ligature  of  the  common  femoral  artery. 

(1).  Recognise  the  position  of  the  artery  by  its  pulsations  at  a 
point  a  little  internal  to  the  centre  of  Poupart's  ligament. 

(2).  Make  an  incision  1\  inches  in  length  in  the  course  of  the 
vessel,  commencing  at  Poupart's  ligament.  It  is  here  impossible 
to  avoid  small  lymphatic  vessels. 

(3).  Incise  the  crural  aponeurosis  with  the  greatest  care  upon 
a  du-ector,  and  immediately  beneath  vdll  be  seen  the  crural 
sheath  containing  the  vessels,  the  vein  being  internal  to  the 
artery. 

(4).  With  the  point  of  the  director  denude  the  artery  sufii- 
cientl}''  to  jiass  the  ligature  from  within  outwards. 

Ligature  of  the  deep  femoral  artery. 

The  deep  femoral  artery  leaves  the  common  femoral  at  a  point 
about  two  inches  below  Poupart's  ligament. 

(1).  Make  an  incision  in  the  course  of  the  vessel  three  inches 
long,  commencing  half  an  inch  to  one  inch  below  Poupart's 
ligament. 

(2).  Incise  the  fascia  lata  upon  a  du-ector  to  the  same  extent. 
The  sheath  of  the  femoral  vessels  w  now  seen,  the  artery  being 
the  external  of  the  two. 
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(3).  With  the  index  finger  separate  the  cellular  tissue  on  the 
outer  side  of  the  artery,  keeping  the  finger  also  rather  beneath 
the  vessel. 

(4).  By  means  of  the  finger  the  external  circumflex  artery 
will  be  felt,  and  by]  following  this  inwards  the  deep  femoral 
artery  can  be  detected. 

(5).  Isolate  it  from  the  surrounding  tissue  and  its  vein  by 
the  point  of  the  director. 

It  is  rarely  necessary  to  ligature  this  vessel;  but  should  occa- 
sion arise,  it  shoidd  be  tied  some  distance  below  the  origin  of  the 
circumflex  vessels,  otherwise  there  will  be  danger  of  secondary 
haemorrhage. 

Ligature  of  tfie  external  iliac  artery. 

The  patient  lying  upon  the  back  with  the  muscles  of  the 
abdomen  relaxed — 

(1).  Make  a  curved  incision  three  inches  and  a  half  in  length, 
and  one  inch  above  Poupart's  ligament,  commencing  from  a 
point  half  an  inch  external  to  the  external  abdominal  ring,  and 
terminating  at  a  point  on  a  level  with  the  anterior  superior  spine 
of  the  iHum,  but  nearly  two  inches  internal  to  it.  In  cutting 
through  the  skin  and  cellular  tissue  some  smaU  vessels  will  be 
cut,  which,  if  necessary,  may  be  tied  before  proceeding  with  the 
operation. 

(2).  Incise  upon  a  grooved  director  the  muscular  fibres  and 
tendinous  aponeurosis  of  the  external  oblique. 

(3).  In  like  manner  cut  through  the  internal  oblique  and 
trans versalis  muscles. 

(4).  By  the  index  finger  detach  the  fascia  transversalis  as  low 
as  Poupart's  ligament. 

(5).  It  is  possible  that  it  may  be  necessary  to  cut  this  fascia 
on  the  director.  If  so,  the  greatest  care  must  be  taken  not  to 
enter  the  peritoneum,  but  it  is  better  when  practicable,  instead 
of  cutting  the  transversalis  fascia,  to  push  on  steadily  and  care- 
fully with  the  finger,  so  as  to  raise  the  transversalis  fascia  with 
the  peritoneum  away  from  the  vessels. 

(6).  Next  measure  the  point  at  which  the  artery  should  be 
found  a  little  internal  to  the  centre  of  Poupart's  ligament,  and 

.      4 
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wdth  the  index  finger  pressed  down  upon  that  point  determine  the 
pulsation  of  the  vessel. 

(7).  Next,  whilst  the  wound  is  kept  open  by  the  fingers  of  an 
assistant,  or  by  a  soft  retractor, — the  sheath  of  the  vessels  being 
now  seen,  and  the  artery  being  the  external  of  the  two, — with 
the  point  of  the  director  prick  open  the  sheath,  which  is  here 
thin,  and  pass  the  director  carefully  on  each  side  of  it,  so  as  to 
prepare  the  way  for  the  needle  of  Deschamps,  which  must  be 
passed  from  within  outwards. 

Ligature  of  the  epigastric  artery. 
This  artery  may  be  wounded  in  an  operation  for  strangulated 
hernia,  or  by  accident.  If  the  artery  is  wounded  close  to  its 
origin,  it  would  be  necessary  to  ligature  the  external  iliac  artery 
as  well.  The  same  method  as  the  preceding  must  be  adopted, 
only  on  arriving  at  the  spermatic  cord  that  structure  must  be 
drawn  outwards,  to  see  the  position  of  the  internal  abdominal 
ring.  At  this  point — that  is,  in  contact  with  the  inner  side  of  the 
spermatic  cord,  and  immediately  behind  the  transversalis  fascia — 
is  the  artery. 

Ligature  of  the  circumflex  iliac  artery. 
This  vessel,    arising   on  the  outer  side   of  the  external  iliac 
artery  opposite  the  epigastric,  may  be  tied  near  to  its  origin  by 
the  same  operation.     It  does  not  pierce  the  transversalis  muscle 
until  it  reaches  the  middle  of  the  crest  of  the  ilium. 

Ligature  of  the  common  iliac  artery. 
The  patient  lying  upon  the  back  with  the  thighs  somewhat 


(1).  Make  an  incision  through  the  skin  and  cellular  tissue  in 
a  curve  three-quarters  of  an  inch  above  Poupart's  ligament,  ex- 
tending from  the  external  abdominal  ring  to  a  point  one  inch 
interpal  to  and  one  inch  above  the  anterior  superior  spine  of  the 
ilium. 

(2).  By  means  of  a  director  cut  through  the  common  tendon, 
and  through  the  muscular  fibres  of  the  external  and  internal 
oblique  and  of  the  transversalis  muscles. 

(3).  With  extreme  caution  raise  the  transversalis  fascia,  so  as 
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to  avoid  injuring  the  peritoneum,  and  incise  it  upon  the 
director,  or  tear  it  carefully  with  the  finger, 

(4).  Now  with  the  finger  cautiously  detach  the  peritoneum 
from  the  structures  behind  it  sufficiently  to  expose  the  vessel  in 
question. 

(5).  Isolate  the  vessel  with  the  point  of  the  director. 

(6).  With  a  rectangular  aneurism  needle  pass  the  ligature 
behind  the  vessel  about  its  centre. 

The  common  Uiac  artery  may  be  also  ligatured  by  Stevens' 
method  for  ligaturing  the  internal  iHac  artery. 

Ligature  of  the  internal  iliac  artery — Stevens''  metTwd. 

(1).  Make  an  incision  through  the  skin  and  cellular  tissue  five 
inches  in  length,  external  to  the  deep  epigastric  artery  and 
parallel  with  it. 

(2).  Divide  successively  iipon  a  director  the  abdominal 
muscles. 

(3).  By  means  of  the  finger  carefully  separate  the  peritoneum 
from  the  psoas  and  iliacus  muscles,  and  from  the  brim  of  the 
pelvis,  as  far  as  the  level  of  the  bifiircation  of  the  common  iliac. 

(4).  Cautiously  isolate  the  vessel  with  the  index  finger,  and 
pass  the  ligature  by  means  of  the  common  aneurism  needle. 

Ligature  of  the  gluteal  artery. 

The  patient  lying  on  the  belly — 

(1).  Ascertain  the  position  of  the  summit  of  the  great  tro- 
chanter, and  also  of  the  posterior  superior  iliac  spine. 

(2).  Make  an  incision  four  inches  in  length,  commencing  at 
a  point  an  inch  and  a  quarter  below  the  posterior  superior  iliac 
spine,  and  an  inch  and  a  quarter  external  to  the  sacrum,  descend- 
ing obhquely  towards  the  summit  of  the  great  trochanter. 

(3).  Having  cut  through  the  skin  and  cellular  tissue,  and  the 
fibres  of  the  great  gluteal  muscle,  the  artery  will  be  found 
situated  immediately  below  the  superior  border  of  the  great 
seratic  notch. 

(4).  Press  aside  the  pyi^iformis  and  middle  gluteal  mtiscles, 
which  by  their  proximity  conceal  the  vessel,  then  isolate  the 
vessel  and  ligature  it. 
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AMPUTATIONS. 

When  it  is  required  to  amputate  a  limb  or  a  part  of  a  limb  by 
disarticulation,  it  is  necessary  (1)  to  discover  the  precise  spot  of 
articulation ;  (2)  to  penetrate  it,  in  cutting  through  the  structures 
which  unite  the  bones  ;  (3)  so  to  manage  the  soft  parts  that  the 
stump  shall  be  sufficiently  covered. 

1.  Rules  for  recognizing  the  line  of  articulation. 

Nearly  all  the  extremities  of  bones  which  enter  into  the  forma- 
tion of  joints  are  provided  with  tuberosities  prominent  beneath 
the  skin.  These  tuberosities,  more  or  less  close  to  the  joint, 
occupy  such  positions  as  to  serve  as  sure  guides  to  the  surgeon  in 
defining  the  articulation. 

(1).  Seek  fi.rst  that  which  is  the  most  distinct,  as  the  smaller 
prominences  are  then  more  easily  recognized. 

(2).  With  this  view  place  the  limb  in  a  convenient  position, 
and  if  necessary  exercise  movements  in  order  to  make  the 
osseous  prominences  more  distinct,  or  to  render  visible  and  ap- 
preciable to  the  touch  the  tendons  attached  in  the  neighbour- 
hood of  the  joint. 

The  folds  of  skin  around  a  joint  are  often  of  service  in  dis- 
covering its  situation.  These  folds,  which  are  well  marked 
about  the  digital  articulation,  ai'e  situated  in  some  instances 
immediately  over  the  articulation,  and  in  others  at  a  distance 
from  it. 

2.  Rules  for  ])enetrating  a  joint. 

The  surgeon  should  possess  such  a  knowledge  of  the  position  of 
the  joints  that  he  could  readily  traverse  them  with  the  knife, 
although  masked  by  surrounding  disease.  It  is  not  less  useful  to 
be  well  acquainted  with  the  position,  form,  and  extent  of  the 
ligaments,  in  order  to  divide  them  without  hesitation. 

A  disarticulating  knife  should  be  narrow,  to  turn  easily  in  the 
joint,  and  strengthened  along  the  back  in  order  not  to  break. 

These  points  being  attended  to,  the  disarticulation  may  be 
proceeded  with  in  conformity  with  the  following  general  rules  : 

(1).   Determine  by  the  application  of  the  thumb  and  index 
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finger  the  two  extremities  of  the  articular  diameter — thus  the 
line  which  the  knife  must  take  wUl  be  defined. 

(2).  In  penetrating  a  joint  anteriorly,  it  should  be  extended; 
and  if,  on  the  contrary,  it  is  to  be  penetrated  from  behind,  it 
should  be  partly  flexed,  in  order  to  increase  the  articular  inter- 
space. 

(3).  Always  commence  by  dividing  the  principal  ligaments 
which  hold  the  bones  together  ;  the  lateral  and  dorsal  being 
divided,  the  knife  can  usually  be  insinuated  between  the  articular 
surfaces  ;  but  if  the  articulation  be  dovetailed,  as  the  tarso- 
metatarsal there  may  exist  special  means  of  attachment  of  the 
interosseous  ligaments,  which  it  will  be  necessary  first  to  divide 
with  the  point  of  the  knife. 

(4).  When  the  articulation  is  well  opened,  it  will  generally 
suffice  to  pull  aside  the  articular  surfaces  by  moderate  traction. 
If  the  articulation  is  closely  joined,  it  will  be  necessary  to  luxate 
it  by  force,  care  being  taken  to  avoid  undue  injury  to  the  parts  ; 
then,  if  there  should  exist  by  chance  ossified  ligaments  which 
do  not  yield  to  the  knife,  it  will  be  necessary  to  separate  them 
by  the  saw. 

(5).  When  a  joint  is  penetrated,  the  heel  and  the  point  of  the 
knife  ought  to  proceed  parallel  iipon  the  same  line  ;  and  if  when 
passing  beyond  the  articrdar  surfaces  to  leave  the  joint  the 
surgeon  fears  to  perforate  the  integument  destined  for  the  forma- 
tion of  the  flap,  it  will  suffice  to  separate  them  by  the  thumb 
and  finger,  and  by  gentle  traction. 

3,  Methods  of  o;perating. 

All  amputations  of  the  limbs  may  be  arranged  under  three 
heads  : 

(1).  The  circular  o^peration. — In  this  case  all  the  parts  are 
divided  in  a  circTilar  manner,  and  the  section  is  covered  solely  by 
the  skin,  which  has  been  previously  drawn  up  like  a  sleeve  before 
making  the  incision. 

(2).  The  oval  or  oblique  operation. — This  form  is  usually 
adopted  in  the  removal  of  the  digits,  and  consists  of  an  elliptical 
incision  around  a  part  or  joint  which  results  when  the  amputa- 
tion is  completed  in  a  wound  the  form  of  which  is  oval. 


54  OPERATIVE   SURGERY 

(3).  Flai)  operation. — In  this  case  one  or  more  flaps  are  cut 
of  dimensions  calculated  to  cover  the  surface  of  the  wound 
without  tension. 

EULES  FOR  MAKING  THE  FLAPS. 

(1).  In  cases  where  it  is  difficult  to  control  haemorrhage— for 
instance,  amputation  at  the  shoulder  joint, — the  less  important 
flap  or  flaps  should  be  first  made,  and  when  the  disarticulation 
is  completed  the  flap  which  will  contain  the  large  vessels  may- 
be cut. 

(2).  In  making  a  flap  outwards,  care  should  be  taken  not  to 
terminate  it  in  a  point.  The  cutting  should  therefore  be  effected 
by  the  whole  length  of  the  blade,  carried  with  a  slight  sawing 
motion,  and  in  a  line  obliquely  from  the  point  of  puncture  to 
the  point  at  which  it  has  been  previoiisly  determined  to  termi- 
nate the  flap.  By  this,  means  the  extremity  of  the  flap  will  be 
rounded.  Should  the  knife  be  carried  deeply  and  parallel  with 
the  bone,  the  flap  will  contain  an  excess  of  the  muscular  tissues; 
and,  on  the  contrary,  should  the  knife  be  carried  too  superficially, 
approaching  a  parallel  to  the  skin,  the  flap  will  terminate  in  a  point. 
Projecting  tendons  or  nerves  may  be  cut  off*  with  the  scissors. 

(3).  It  is  necessary,  as  far  as  possible,  to  select  healthy  tissues 
for  the  formation  of  the  flaps.  They  may,  however,  be  cut  in 
an  engorged  or  even  lardaceous  tissue,  though  in  such  case  they 
are  of  course  more  liable  to  become  gangrenous ;  indeed,  a  dis- 
articulation may  be  performed  when  no  integument  remains 
wherewith  to  form  a  flap,  the  wound  becoming  ultimately 
covered  with  a  cicatricial  tissue. 
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PLATE  XYIII. 

DISARTICULATIOX   OF   T^VO    LAST    PHALANGES    OF 

THE  FINGERS  AND  OF  AN  ENTIRE  FINGER. 

Anatomy. 
Fig.  1. — Palmar  vieiv  of  the  hones  of  a  finger. 

«,  Inferior  extremity  of  the  metacarpal  bone  ;  T),  shaft  of  the 
first  phalanx  ;  c,  head  of  the  first  phalanx ;  d,  second  phalanx  ; 
e,  third  or  ungual  phalanx. 

The  phalangeal  articulations  are  true  gingiymoid,  permitting 
of  only  flexion  and  extension. 

Each  phalanx  presents  near  the  joint  prominences  of  some 
size  on  the  dorsal  aspect  (Fig.  2,  e),  and  on  the  palmar  aspect 
(Fig.  1,  c  c).  To  the  two  lateral  ligaments  is  due  the  solidity  of 
the  joint.  The  extensor  tendon  behind  and  a  leose  anterior 
ligament,  complete  the  means  of  union  of  a  phalangeal  articula- 
tion. The  direction  of  the  articular  interspace  is  neally  transverse, 
and  corresponds  to  the  cutaneous  fold  on  the  palmer  siu-face,  for 
the  articulation  of  the  first  with  the  second  phalanx,  and  to  a 
line  one-eighth  of  an  inch  below  the  fold  for  the  articulation  of 
the  second  with  the  third  phalanx. 

Fig.  2. — Section  of  the  hones  of  a  finger,  to  show  the  relations  of 
■  the  joints  with  the  folds  of  the  shin, 
a,  Lower  extremity  of  the  metacarpal  bone  ;  h  b,  line  of  meta- 
carpo -phalangeal  articulation,  situated  at  an  inch  or  rather  more 
above  the  level  of  the  digital  commissure  ;  d  d,  first  phalangeal 
articulation  at  the  level  of  the  palmar  fold  of  the  skin  ;  /  /, 
second  phalangeal  articulation  about  one-eighth  of  an  inch  below 
the  palmar  fold  of  the  skin. 

Fig.  3. —  Union  of  theplialanges  /cith  each  other  and  with  the 
iiutaoarjjal  hone. 

a,  a,  a,  Dorsal  surface  of  the  joints ;  5,  tendon  of  the  flexor 
sublimis  ;  c,  tendon  of  the  deep  flexor. 

Fig.  4. — Bones  of  a  finger  fiexed,  to  show  the  relation  of  the 
articulating  siirfaces  during  flexion. 

Operations. 
Fig.  5. — Disarticulation  of  the  second  phalanx  ly  dorsal  incision. 

First  stage. — The  joint  is  entered  at  once  by  the  blade  of  the 
knife. 
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Fig.  6. — Same  operation. 
Second  stage. — After    having   traversed  the   articulation  the 
knife  is  turned  beneath  the  bone,  and  brought  forwards  in  order 
to  cut  a  palmar  flap. 

Fig.  7. — Operation  completed. 
Flap  applied  to  the  stump  by  adhesive  plaster.     Instead,  hov7- 
«ver,  of  employing  plaster,  it  is  better  to  adjust  the  edges  of  the 
skin  by  wii'e  sutures. 

Fig.  8. — Modification  of  preceding  method. 

(See  description  of  the  operations.) 

Fig.  9. — Disarticidation  of  the  second  phalanx  hy  the  palmar 

surface. 
a,  5,  c,  form  to  be  given  to  the  palmar  flap. 
Fig.  11. — Same  operation. 
Second  stage. — The  flap  a  being  raised,  the  joint  is  entered  by 
the  blade  of  the  knife. 

Fig.  10. — Same  operation  completed. 
Fig.  12.— Disarticidation  of  the  entire  finger. 

a,  h,  c,  Wound  formed  by  the  double-flap  method  ;  a,  h',  c,  d', 
wound  formed  by  the  oval  method. 

DESCRIPTION  OF  THE  OPERATIONS. 
1.  Disarticulation  of  two  last  phalanges. 

Circular  Method. 
The  hand  being  pronated,  an  assistant  holds  all  the  fingers 
flexed,  except  that  to  be  operated  upon.  Then  the  surgeon  ex- 
tends the  finger,  at  the  same  time  holding  the  extremity  with  the 
thumb  and  index  finger  of  his  left  hand,  and  with  the  knife  held 
firmly  makes  a  circular  incision  about  two-fifths  of  an  inch  below 
the  level  of  the  joint  if  the  last  phalanx  is  to  be  removed,  and 
one-third  of  an  inch  if  the  second  phalanx  is  to  be  removed. 
The  incision  having  included  only  the  skin  and  cellular  tissue, 
an  assistant  by  continued  and  moderate  traction  draws  back 
those  tissues  to  the  level  of  the  joint,  Avhen  the  operator  pene- 
trates the  joint  by  the  dorsal  surface  and  divides  successively  all 
the  ligaments. 

Flap  Operation. 

The  method  of  two  lateral  flaps,  and  that  of  the  palmar  and 
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dorsal  flap  are  no  longer  employed,  the  single  flaps  being  gene- 
rally substituted. 

Disarticulation  hy  the  dorsal  surface. 
The  hand  being  pronated,  an  assistant  holds  the  sound  fingers 
as  far  as  possible  from  that  to  be  operated  upon.  The  surgeon 
seizes  the  phalanx  with  the  thumb  and  finger  of  the  left  hand 
and  flexes  it  to  an  angle  of  45° ;  then,  with  the  knife  held  in  the 
first  position  (plate  I,  fig.  1),  he  attacks  the  articulation  by  the 
dorsal  surface,  cutting  perpendicularly  one-tenth  of  an  inch 
below  the  upper  margin  of  the  inclined  plane  formed  by  the  semi- 
flexion of  the  phalanx — or,  if  this  sign  fails,  incising  at  the  level 
of  the  palmar  fold  for  the  second  phalangeal  articulation,  or  on©- 
eighth  of  an  inch  below  if  the  terminal  phalangeal  articulation.  At 
the  same  time  that  the  capsule  of  the  joint  is  opened,  the  knife, 
guided  from  heel  to  point,  should  cut  from  left  to  right  a  small 
semicircular  flap.  Next,  the  edge~  of  the  knife  should  be  carried 
right  and  left  of  the  articulation,  to  divide  the  lateral  Hgaments 
entering  the  joint  easily  with  the  whole  blade  (Fig.  6).  At  this 
moment  the  operator  seizes  the  phalanx  by  the  sides,  and  the 
knife,  after  having  turned  around  the  base  of  the  phalanx,  is 
carried  forwards  beneath  the  bone,  with  its  surfaces  flat,  to  the 
extent  of  about  one-third  of  an  inch,  in  order  to  cut  a  small 
semicircular  flap  sufficiently  large  to  cover  the  stump  (Fig.  7). 
In  cutting  through  the  Hgaments  the  operator  should  avoid 
cutting  the  base  of  the  palmar  flap. 

Disarticulation  from  the  palmar  surface. 
The  hand  being  supinated,  an  assistant  holds  the  sound  fingers 
flexed.  The  surgeon  seizes  the  phalanx  with  the  thumb  and 
index  finger  of  his  left  hand,  in  siich  a  manner  that  the  thumb 
is  apphed  to  the  end  of  the  palmar  surface,  and  the  second  phalanx 
of  his  index  finger  upon  the  dorsal  surface  of  the  articulation  to  be 
opened  ;  then  the  operator,  holding  in  the  right  hand  a  sharp 
pointed  knife  in  the  first  position  (plate  I,  fig.  2),  with  the  blade 
flat,  thrusts  through  the  point  of  the  knife  one-eighth  of  an 
inch  in  front  of  the  palmar  fold  for  amputation  at  the  third 
phalanx,  and  at  the  level  of  the  fold  for  the  second  phalanx 
(Fig,  9).  The  knife  now,  by  pressing  and  sawing,  is  carried  along 
the  anterior  surface  of  the  bone  to  the  extent  of  about  half  an 
inch,  after  which  the  edge  of  the  blade  is  raised,  to  cut  a  semi- 
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lunar  flap  (Fig.  10).  The  flap  being  raised  by  the  assistant, 
the  edge  of  the  knife  is  next  applied  perpendicularly,  to  divide 
with  a  single  cut  the  anterior  and  lateral  ligaments,  when 
the  instrument  traverses  the  joint  and  removes  the  phalanx 
without  making  a  dorsal  flap.  If,  however,  fear  should  be 
entertained  lest  the  tissues  should  retract  too  gi-eatly,  the  section 
of  the  skin  on  the  dorsal  surface  might  be  made  at  one- 
tenth  of  an  inch  or  more  below  the  level  of  the  articulation. 

After  the  above  descriptions,  it  is  easy  to  understand  how 
the  surgeon  could  make,  if  desu'able,  two  equal  flaps,  a  palmar 
and  a  dorsal,  or  one  flap  shorter  than  the  other,  or  even  two 
lateral  flaps. 

The  rules  for  the  disarticulation  of  the  third  phalanx  of  a 
finger  are  applicable  to  the  disarticulation  of  the  second  phalanx 
of  the  thumb 

II.  Disarticulation  op  an  Entire  Finger  (Fig.  12.) 
Method  by  Two  Lateral  Flaps. 

The  hand  being  pronated,  and  the  neighbouring  fingers  sepa- 
rated by  an  assistant,  the  surgeon  ascertains  precisely  the  level 
of  the  metacarpo-phalangeal  articulation  before  commencing 
the  operation.  To  such  end  he  must  recollect  that  the  joint 
is  habitually  found  at  one  inch,  or  rather  more,  above  the 
digital  commissure. 

Another  method,  advised  by  Malgaigne,  is  to  draw  on  the 
finger,  when  the  articular  surfaces  may  be  slightly  separated,  and  a 
depression  between  them  may  be  recognised  on  the  dorsal  surfaces. 

First  Stage. — Having  seized  the  first  phalanx  of  the  finger  to  be 
removed  by  the  dorsal  and  palmar  surfaces,  it  is  to  be  flexed  to 
an  angle  of  45°.  With  a  finger  knife  held  in  the  first  position 
(Plate  I.,  Fig.  1)  the  surgeon  commences  an  incision  over  the 
articulation,  in  front  of  the  head  of  the  metacarpal  bone,  and 
extends  it  as  far  as  the  level  of  the  digital  commissure.  The 
incision  in  the  skin  being  made,  the  knife,  drawn  from  heel  to 
point,  may  be  now  made  to  divide  in  one  cut  all  the  tissues 
down  to  the  bone.  Arrived  at  the  level  of  the  digital  com- 
missure, as  before  said,  the  edge  of  the  knife  is  to  be  turned 
suddenly  perpendicular  to  the  finger,  so  as  to  round  off  the  ex- 
tremity of  the  flap.  Then  the  limb  ia  to  be  raised,  and  the 
operator  lowers  the  handle  of  the  knife  in  such  manner  that 
the  heel  of  the  instrument  may  be  made  to  cut  an  oblique 
palmar  incision  similar  to  that  on  the  dorsal  aspect. 
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Second  stage. — In  the  preceding  stage  a  single  lateral  semi-circu- 
lar flap  has  been  cut,  which  should  be  detached  from  the  phalanx. 
Then  the  knife,  still  held  in  the  first  position,  is  to  be  turned 
with  the  blade  flat  iipon  the  phalanx,  and  the  handle  at  right 
angles  to  the  hand  of  the  patient,  and  carried  by  sawing  and 
light  pressure  along  the  bone  towards  the  articulation,  until  an 
obstacle  is  met  with.  The  obstacle  referred  to  is  the  base  of 
the  phalanx,  around  which  the  knife  is  to  be  carried  carefully 
and  without  any  jerking  movement,  when  it  will  be  made  to 
penetrate  the  joint  with  facility. 

Third  stage. — The  articulation  is  to  be  traversed  by  the 
narrow  part  of  the  blade,  near  to  the  point — ^to  simplify  which 
ome  traction  may  be  made  upon  the  finger  in  order  to  enlarges 
the  cavity  of  the  articulation. 

The  joint  being  completely  separated,  the  knife  is  then 
carried  around  the  base  of  the  phalanx  and  brought  back  along 
the  opposite  side  of  the  phalanx  as  far  as  the  digital  commis- 
sure, and  thus  by  a  single  cut  the  second  flap  is  formed. 
When  the  double-flap  operation  is  applied  to  the  index  or  little 
finger  there  is  only  one  flap  in  relation  with  the  digital  com- 
missure. The  other  flap  is  more  liable  to  retract ;  it  is  there- 
fore convenient  to  give  it  a  greater  extent. 

Oval  Operation. 

The  sxu-geon  having  seized  the  finger,  as  in  the  preceding 
operation,  makes  with  the  heel  of  the  knife  an  oblique  in- 
cision, commencing  on  the  dorsal  surface  at  one-fourth  of  an 
inch  beyond  the  articulation,  and  extending  it  as  far  as  the 
digital  commissure  ;  he  then  raises  the  hand,  and  with  the 
finger  in  extension  continues  the  incision  aiong  the  palmar 
groove  which  separates  the  finger  from  the  hand  ;  once  arrived 
at  the  digital  commissure  on  the  opposite  side,  he  again  lowers 
the  hand,  and  flexes  the  finger,  to  make  the  incision  join  the 
other  extremity  one-sixth  of  an  inch  below  the  point  at  which 
it  was  commenced.  Then  each  lip  of  the  wound  is  to  be  hghtly 
dissected,  and  the  joint  attacked  by  the  dorsal  surface — first 
dividing  the  extensor  tendon  and  then  the  lateral  ligaments. 
The  finger  is  now  to  be  stUl  further  flexed  and  drawn  upon,  so 
as  to  loosen  the  joint,  and  at  the  same  time  the  flexor  tendons 
divided,  as  well  as  the  surrounding  soft  parts. 

The  oval  method  is  rarely  used  for  disarticulation  of  the  fingers. 
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PLATE  XIX. 
DISARTICULATION  OF   THE   FOUR  FINGERS  AND  OF 
THE  FIRST  AND  FIFTH  METACARPAL  BONES. 
Operations. 
Fig.  1. — Disarticulation  of  the  four  fingers. 
a  6'  c,  Dorsal   incision  in   front  of  the   heads    of  the   meta- 
carpal bones.      The  knife  is  passed  under  the  phalanges,  to  cut 
a  palmar  flap. 

Fig.  2. — a  h  c,  form  of  the  palmar  flap. 
Fig.  3. — Disarticulation  of  the  metacarpal  hone  of  the  thvnib. 
Modification    of  the  oval    method  ;  a  6  c,   form  of   incision 
(called  racket  incision). 

Fig.  4. — The  thumb  being  drawn  across  the  palm  of  the  hand, 
the  disarticulation  of  the  base  (a)  of  its  metacarpal  bone  is  ac- 
complished. 

Fig.  5. — Lijfs  of  the  wound  adaj)ted. 
Fig.  6. — Disarticidation  of  the  fifth  metacarpal  hone. 
Oval  method  modified. — a  h  c,  Form  and  direction  to  be  given 
to  the  incision  (called  racket). 

Fig.  7. — Preceding  operation  completed — form  of  the  cicatrix. 

DESCRIPTION  OF  THE  OPERATIONS. 

I.  Disarticulation  of  the  Four  Fingers  together. 
Flap  Operation. 

The  hand  being  pronated,  the  surgeon  holds  the  four  fingers 
in  the  palm  of  his  hand,  with  the  thumb  upon  the  dorsal  sur- 
face of  the  fingers,  and  moderately  flexes  them.  An  assistant 
stretches  the  skin,  drawing  it  upwards. 

Then  with  a  narrow  knife  a  semilunar  incision  with  the  con- 
vexity downwards  is  made,  a  good  half -inch  below  the  extremi- 
ties of  the  metacarpal  bones.  The  tendons  are  exposed  by  the 
retraction  of  the  tissues,  and  are  to  be  cut  through — the  knife 
then  successively  dividing  all  the  metacarpo-i)halangeal  articu- 
lations, severing  first  the  dorsal  ligaments,  then  the  lateral,  and 
lastly  the  palmar.  There  remains  now  only  to  glide  the 
knife  beneath  the   lower  surface  of  the  phalanges,  in  order  to 


PI.  19. 


FlQr-.  2. 


FlC. 


F:(j.6, 


•« 


F 


#    ^ 


«•'     ^J 


AND    SUKGICAL   ANATOMY.  61 

cut  from  behind  forwards  tlie  palmar  flap,  wiiich.  will  be  limited 
by  the  groove  which  unites  the  fingers  with  the  palm  of  the 
hand. 

II.  Disarticulation  of  the  Metacarpal  Bone  of  the 

Thumb. 

Oval  Method. 

The  hand  being  supinated,  an  incision  is  made  along  the 
outer  border  of  the  dorsal  surface  of  the  metacarpal  bone  of 
the  thumb,  commencing  half  an  inch  above  its  articulation  with 
the  trapezium,  and  dividing  all  the  tissues  as  far  as  the  bone. 
About  the  middle  of  the  metacarpal  bone  the  incision  is  to  be 
turned  off  towards  the  inner  side  of  the  first  phalanx,  at  the 
level  of  the  iuterdigital  commissure.  Then,  pronating  the 
hand,  the  incision  is  to  be  carried  around  the  extremity  of 
the  metacarpal  bone  upwards,  to  join  the  original  incision  on 
the  dorsal  surface  at  the  middle  of  the  metacarpal  bone.  Next, 
the  muscles  are  to  be  detached  on  each  side  of  the  bone,  and 
after  conveniently  dissecting  back  the  skin,  the  carpo-meta- 
carpal  joint  can  be  entered  by  its  dorsal  surface.  Next,  luxat- 
ing outwards  the  metacarpal  bone,  the  disarticulation  is  accom- 
plished by  dividing  the  soft  tissues  which  still  retain  the 
bone. 

III.  Disarticulation  op  the  Metacarpal  Bone  of  the 

Little  Finger. 

Oval  Method. 

The  hand  being  forcibly  pronated^  an  incision  is  commenced 
at  about  half  an  inch  above  the  carpo-metacarpal  articulation, 
and  carried  downwards  in  a  straight  line  as  far  as  the  inner 
border  of  the  first  phalanx  of  the  little  finger,  at  the  level  of  the 
digito-palmar  groove.  The  operator  now  raises  the  little  finger, 
and  following  exactly  the  digito-palmar  groove,  carries  the  knife 
around  the  base  of  the  little  finger  and  again  ascends  to  the 
dorsum  of  the  metacarpal  bone,  there  to  join  the  first  incision 
at  its  lower  third.  The  skin  and  soft  tissues  are  next  detached 
from  the  bone,  after  which  the  ligaments  are  destroyed  by  the 
point  of  the  knife  and  the  disarticulation  is  completed. 
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PLATE  XX. 

CAEPO -METACARPAL  AND  RADIO-CARPAL 
DISARTICULATION. 

Anatomy. 
Fig.  1. 

a,  lower  extremity  of  the  ulnar  ;  h,  lower  extremity  of  the 
radius  ;  c,  d,  e,  f,  g,  h,  i,  bones  of  the  carpus ;  1,  2,  3,  4,  5,  first 
second,  third,  fourth,  and  fifth  metacarpal  bones. 
,   The  cai'po-metacarpal  articulation  represents  a  broken  line,  of 
which  the  two  extremities  are  easily  recognized. 

Externally  it  corresponds  to  the  upper  extremity  of  the  first 
metacarpal  bone.  It  will  be  sufficient  to  forcibly  adduct  this 
last,  in  order  to  make  the  articular  extremity  protrude  where 
it  is  received  into  the  concavity  of  the  trapezium  (i)  and 
there  retained  by  loose  ligaments. 

Internally  the  carpo-metacarpal  articulation  corresponds  to 
the  articulation  of  the  fifth  metacarpal  bone  v/ith  the  unciform 
bone  (/") ;  the  prominence  of  the  base  of  this  bone  may  be  re- 
cognised beneath  the  integuments  by  running  the  finger  along 
the  bone  from  before  backwards,  and  immediately  above  the 
base  of  the  bone  is  the  joint.  The  unciform  apophysis  which 
presents  in  front  the  unciform  process  also  assists  in  recog- 
nising the  position  of  the  joint,  which  is  to  be  found  im- 
mediately beneath  it. 

The  o'adio-carjml  ariiculation  is  formed  by  the  lower  ex- 
tremities of  the  radius  and  ulna,  which  being  slightly  concave, 
receive  the  convexity  formed  by  the  scaphoid  (d),  the  semihmar 
(c),  and  the  cuneiform  (c).  The  pisiform  more  in  front, 
and  a  little  below  the  articular  line,  forms  on  the  palmar  sur- 
face of  the  wrist  a  prominence,  around  which  the  knife  must 
be  carefully  turned  in  cutting  the  palmar  flap.  The  styloid 
apophyses,  that  of  the  radius  externally  and  that  of  the  ulna 
internally,  serve  to  recognise  the  joint.  The  apoi)hysis  of  the 
radius  descends  one-sixth  of  an  inch  below  that  of  the  ulna, 
and  the  joint  is  found  one-fifth  of  an  inch  above  a  line  extend- 
ing from  the  s\immit  of  one  to  that  of  the  other. 

The  second  cutaneous  fold,  which  is  found  on  the  palmar 
surface  of  the  wrist  on  leaving  the  hand,  corresponds  to  the 
level   of  the  radio-carpal   articulation,   and    becomes   of   some 
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importance  when  the  position   of  the  styloid  apophyses  cannot 
be  determined. 

Operatioxs. 

Fig.  2. — Disarticulation  of  all  the  metacarpallones  except  that 

of  the  thmrib. 

a,  l,  c,  form  of  the  palmar  flap. 

Fig.  3. — Same  operation. 

a,  h,  c,  incision  of  the  integuments  on  the  dorsal  surface — the 
knife  penetrating  the  articulation. 

Fig.  4. — Radio-carjjal  disartienlatioji — circular  method. 

a.  h.  sleeve  of  skin  raised  ;  c,  c,  knife  dividing  the  tendinous 
structures  which  surround  the  joint. 

Fig.  5. — Ilajj  ojjeration. 

a,  h.  e,  semicircular  incision  on  the  dorsal  surface  of  the  wrist; 
the  knife  cutting  the  palmar  flap. 

Fig.  6. —  Wound  and  stumpy, 
a,  b,  c,  form  of  the  palmar  flap. 

DESCRIPTION  OF  THE  OPERATIONS. 

1.  Carpo-metacaepal  Disarticulation  op  the  Four  Fin^gers. 

Single  Flap  Operation. 

(Figs.  2  and  3.) 

(1).  The  hand  being  strongly  supinated,  recognize,  on  the 
outer  side,  the  articiilation  of  the  trapezium  with  the  second 
metacarpal  bone,  and  on  the  inner  side  the  articulation  of  the 
unciform  bone  with  the  fifth  metacarpal. 

(2).  Thrust  through  a  narrow  knife  between  the  bones  and 
the  soft  parts,  passing  it  a  little  below  the  prominences  of  the 
unciform  and  trapezivim,  so  as  to  bring  it  outa  little  below  the 
thumb. 

(3).  Carry  the  blade  of  the  knife  downwards  parallel  to  the 
anterior  surface  of  the  metacarpal  bones,  and  cut  a  large 
palmar  flap  of  elliptical  form. 

(4).  Pronate  the  hand,  and  make  a  semilunar  incision  on  the 
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dorsal  surface,  carrying  the  whole  blade  across  at  about  half  an 
inch  below  the  articulations. 

(5).  Whilst  an  assistant  retracts  the  skin  upwards,  the 
surgeon  holds  the  metacarpal  bones  of  the  patient  mth  his 
left  hand,  and  proceeds  to  disarticulate  them  from  behind,  com- 
mencing with  the  metacarpal  bone  of  the  little  finger,  or  index, 
according  to  the  hand  operated  upon. 

2.  Eadio-cakpal  Disarticulation. 
Firstly,  the  circular  metliod  (Fig.  4). 

(i).  One  assistant  forcibly  retracts  the  skin  of  the  fore-arm, 
whilst  another  holds  the  hand  to  be  amputated. 

(2).  The  surgeon  makes  a  cii'cular  incision  through  the  skin, 
and  strikes  the  palmar  and  dorsal  eminences. 

(3).  The  skin  is  dissected  and  raised  in  the  form  of  a  sleeve 
as  high  as  the  radio-carj)al  ai'ticulation. 

(4).  A  second  cii'cular  incision  is  made,  dividing  the 
tendons. 

(5).  The  joint  is  cut  through  from  its  dorsal  towards  its 
palmar  surface. 

(6).  The  styloid  processes  of  the  radius  and  ulna  are  to  be 
sawn  off. 

Secondly,  the  single  flap  metliod  (Figs.  5  and  6). 

The  hand  being  conveniently  held  in  pronation,  and  the  skin 
of  the  fore-arm  strongly  retracted  by  an  assistant,  the  operator 
assures  himself  of  the  position  of  the  prominences  of  the  radius 
and  ulna,  and  embracing  them  with  the  thumb  and  index 
finger  of  the  left  hand  makes  on  the  dorsal  surface  of  the 
wrist  a  semilunar  incision,  with  the  concavity  downwards, 
the  two  extremities  of  which  fall  a  little  below  the  styloid 
apophyses  of  the  radius  and  ulna. 

After  the  division  of  the  skin  and  cellular  tissue,  the  integu- 
ments retract  above  and  below,  and  leave  the  wrist  bare. 
Then  a  second  incision  in  the  direction  of  the  ai-ticulation 
divides  the  extensor  tendons  and  the  posterior  radico-carpal 
ligament.  The  lateral  ligaments  are  next  divided,  and  the 
knife  carried  around  the  bones  of  the  carpus  to  their  anterior 
surface,  in  order  to  cut  the  anterior  or  palmar  flap,  which  should 
be  about  one  inch  in  length.  In  order  that  the  knife  shall  not 
be  arrested  in  cutting  the  flaj),  the  edge  should  be  inclined  along 
the  integument,  so  as  to  avoid  striking  against  the  osseous 
prominences  of  the  carpus,  and  to  avoid  cutting  away  the  pisi- 
form bone  ill  the  thickness  of  the  flap.  With  the  incision  jnst 
indicated,  the  osseous  angles  are  not  liiiblc  to  protrude  frt)Ui  the 
wound,  but  it  is  well  t(j  saw  ofl'  the  styloid  processes  ;  if  any 
tendon  be  iucouvcnieutly  long,  it  may  be  excised. 
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PLATE  XXI. 

DISARTICULATION  OF  THE  ELBOW. 

Anatomy. 

Fig.  1. — The  articulation  is  formed  by  the  extremity  of  the 
humerus  (A),  the  upper  extremity  of  the  radius  (B),  and  the 
upper  extremity  of  the  ulna  (C). 

Fig.  2. — The  radius  articulates  with  the  humerus  by  juxta- 
position only ;  but  the  ulna  receives  the  trochlea  into  a  cavity 
formed  by  the  olecranon  (I))  posteriorly,  and  the  coronoid  process 
(c)  in  front.  This  anatomical  disposition  allows  the  joint  to  be 
attacked  by  the  full  knife  only  on  its  outer  side. 

The  osseous  surfaces  are  maintained  in  contact  by  anterior, 
posterior,  and  lateral  ligaments. 

Fig.  3.— To  recognise  the  articulation  the  two  condyles  must  be 
determined;  the  internal  (&)  is  easily  felt  beneath  the  integu- 
ment ;  the  external  {a)  is  less  prominent,  and  indefinitely  con- 
tinuous with  the  external  border  of  the  humerus.  The  two 
condyles  are  situated  on  a  nearly  horizontal  line  (a  h),  to  which 
the  shaft  of  the  humeinis  would  be  perpendicular.  The  articular 
interline  {c  d  e)  lies  below  the  horizontal  line  {a  h),  and  its  two 
extremities  {c  and  e)  are  unequally  distant  from  it.  In  effect 
the  external  extremity  {c)  is  about  one-third  of  an  inch  below 
the  lowest  point  of  the  external  condyle,  whilst  the  internal 
extremity  {e)  is  three-fifths  of  an  inch  below  the  lowest  point  of 
the  internal  condyle. 

Operations.     ^ 

Fig.  4. — Flap  operation. — a,  b,  c,  form  of  anterior  flap. 

Fig.  5. — Anterior  flap  raised. — a,  humero-radial  articulation 
opened ;  e,  anterior  ligament  not  yet  divided  over  the  humero- 
ulnar  articulation. 

Fig.  6. — Circular  method. — a,  h,  sleeve  of  skin  raised. 

Fig.  7. — "Wound  resulting  from  disarticulation  by  the  circular 
method,  a,  inferior  extremity  of  the  humerus  ;  &,  section  of  the 
brachial  artery. 

5 
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STEPS  OF  THE  OPERATIONS. 

1.   Singh  flap.     (Figs.  4,  5.) 

The  forearm  is  to  be  forcibly  supinated  and  slightly  flexed  ; 
then  the  surgeon,  standing  on  the  inner  side  of  the  limb,  em- 
braces with  his  left  hand  the  lateral  parts  of  the  articulation, 
and  lightly  draws  upwards  the  skin  of  the  forearm.  With  a 
narrow -bladed  knife  he  punctures  the  limb  on  the  inner  side, 
about  one  inch  below  the  prominence  of  the  internal  condyle, 
and  after  carrying  the  instrument  in  contact  with  the  bones  of 
the  forearm  brings  it  out  at  a  point  two  inches  below  the  ex- 
ternal condyle,  cutting  an  anterior  semilunar  flap  three  inches  and 
a  half  in  length.  This  flap  is  to  be  reflected  by  an  assistant,  who 
at  the  same  time  retracts  the  skin  of  the  arm  in  order  to  raise 
up  the  angles  of  the  wound,  and  the  surgeon  carries  the  knife 
outwards  at  the  base  of  the  flap,  dividing  all  the  tissues,  and 
entering  the  joint  full  blade  between  the  humerus  and  the 
radius  ;  then  with  a  transverse  incision  he  circumscribes  the 
limb,  dividing  all  the  structures  on  the  posterior  surface  as  far 
as  the  internal  angle  of  the  wound.  There  now  remains  only  to 
divide  with  the  point  of  the  knife  the  anterior  and  lateral 
humero-ulnar  ligaments,  and  after  dislocating  the  articulation, 
to  divide  the  tendon  of  the  triceps. 

The  great  obliquity  of  the  base  of  the  flap,  which  would  appear 
to  result  from  the  direction  the  knife  takes,  is  efiaced  on  the 
living  subject  by  the  retraction  of  the  tissues,  which  is  much 
inore  extensive  on  the  outer  than  on  the  inner  side. 

2.  Circular  ojjeratio7i.  (Figs.  6,  7.) 
The  arm  being  held  as  in  the  preceding  operation,  the  surgeon, 
standing  on  the  outer  side  of  the  limb,  divides  the  skin  in  a  cir- 
cular manner  at  three  fingers'  breadth  below  the  articulation, 
and  then  dissects  it  upwards  in  the  form  of  a  sleeve  as  high  as 
the  joint ;  after  which  he  divides  the  anterior  muscles,  then  the 
lateral  ligaments  ;  and  disarticulating  the  joint  from  before 
backwards,  ends  by  dividing  the  tendon  of  the  trice[)S.  In  this 
operation  the  artery  is  cut  above  its  bifurcation,  and  the  form  of 
"the  wound  favours  an  early  union. 
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PLATE  SXII. 
DISARTICULATION  OF  THE  SHOULDER. 

Anatomy. 

Fig.  1. — a,  head  'of  th.e  humerus  ;  1),  clavicle  ;  c,  acromion 
process  ;  d,  infra-spinous  fossa  of  the  scapula  ;  e,  head  of  the 
humerus,  held  in  the  glenoid  cavity  by  the  capsular  ligament. 

Fig.  2. — a,  glenoid  cavity — an  elongated  pear-shaped  facette 
which  embraces  one-third  of  the  head  of  the  humerus  ;  i^  acro- 
mion process  ;  c,  coracoid  process. 

The  head  of  the  humerus  is  attached  to  the  glenoid  cavity  by 
a  loose  capsular  ligament,  which  would  permit  the  separation  of 
the  articular  surfaces,  were  they  not  maintained  in  contact  by 
the  action  of  the  several  muscles  which  surround  the  joint. 

The  acromion  and  coracoid  processes  form  an  arch  which  pro- 
tects the  articulation  above.  The  acromion,  situated  nearly  two- 
fifths  of  an  inch  above  the  glenoid  cavity,  projects  outwards  over 
the  joint  for  more  than  an  inch.  The  coracoid,  lower  and  more 
internal,  is  nearer  to  the  head  of  the  bone. 
Operation  s. 

Fig  3. — a,  h,  c,  form  of  the  posterior  €ap. 

Fig.  4. — a,  b,  c,  posterior  flap  reflected  ;  u,  head  of  the  hume=. 
rus  disarticulated. 

Fig.  5, — a,  b,  first  incision,  vertical  ;  c,  d,  posterior  incision, 
starting  from  the  first  ;  c,  e,  anterior  incision,  also  starting  from 
the  first. 

Fig.  6, — a,  b,  c,  d,  resulting  wound  of  the  amputation  by  pre- 
ceding method  ;  e,  glenoid  cavity  and  portions  of  the  capsular 
ligament ;  ff,  axillary  vessels. 

STEPS  OF  THE  OPERATIONS. 
1.  Disarticulation  of  the  shoulder. — DoubUflap  oper^ation. 

(Figs.  3,  4.) 
First  step. — When  the  left  shoulder  is  to  be  disarticulated,  the 
arm  is  to  be  raised,  and  the  hvimerus  rotated  inwards  ;  then 
the  surgeon  assures  himself  by  manipulation  of  the  position  of 
the  acromion  and  coracoid  processes,  and  with  a  long  narrow 
knife,  held  nearly  parallel  with  the  humerus,  punctures  the  pos- 
terior wall  of  the  axilla  at  its  extreme  outer  part,  and  immedi- 
ately below  the  insertion  of  the  latissimus  dorsi  and  teres  major, 
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The  knife  now  passes  along  the  posterior  and  outer  surface  of 
the  humerus,  and  arrives  beneath  the  acromion  process.  Its 
point  is  now  shghtly  altered  in  direction,  made  to  penetrate  the 
capsule  of  the  joint,  and  is  brought  out  in  front  of  the  clavicle 
in  the  triangiilar  space  between  the  acromion  and  coracoid 
processes  and  the  clavicle.  The  deltoid  is  next  seized  with  the 
left  hand,  and  the  knife  descends  full  blade  on  the  outer  side  of 
the  humerus,  to  cut  an  external  or  posterior  flap  about  three 
inches  and  a  half  in  length.  In  this  flap  the  knife  has  divided 
the  tendons  of  the  latissimus  dorsi,  teres  major,  teres  minor,  a 
large  portion  of  the  deltoid,  and  the  capsule  of  the  joint. 

Second  step. — After  cutting  this  flap,  the  head  of  the  humerus 
is  easily  drawn  away  from  the  glenoid  cavity,  and  may  be  rotated 
first  outwards,  then  inwards,  in  order  to  cut  through  the 
attachments  of  the  subscapularis,  supra-spinatus,  and  infra- 
spinatus. The  blade  is  now  passed  through  the  joint  behind  the 
head  of  the  bone,  and  is  carried  along  the  inner  surface  of  the 
bone,  to  form  the  anterior  or  internal  flap ;  at  the  same  time  the 
artery  which  is  contained  in  the  thickness  of  the  flap  is  readily 
compressed  by  the  assistant.  When  the  right  shoulder  is  to  be 
disarticulated,  the  first  section  is  reversed,  the  knife  entering  at 
the  clavicular  triangle,  and  brought  out  in  front  of  the  posterior 
border  of  the  axilla. 

2.   Oval  method.  (Figs.  5,  6.) 

(1.)  Make  a  vertical  incision  on  the  outer  side  of  the  shoulder, 

including  all  the  tissues,  as  far  as  the  bone  commencing  at  the 

border  of  the  acromion  process,  and  terminating  one  inch  and  a 

quarter  below  the  level  of  the  anatomical  neck  of  the  humerus. 

(2.)  Next  make  two  oblique  incisions,  starting  from  the  first, 
which,  the  one  anterior  and  the  other  posterior,  shall  cut  re- 
spectively the  integuments  and  fleshy  parts  of  the  anterior  and 
posterior  walls  of  the  axilla,  close  to  their  humeral  insertions. 

(3.)  Turn  aside  the  tissues  and  open  the  joint,  at  the  san>e 
time  drawing  lightly  upon  the  bone,  so  as  to  separate  the  head 
from  the  glenoid  cavity. 

(4.)  Luxate  the  bone,  passing  the  knife  behind  it,  and  com- 
plete the  operation  by  cutting  the  tissues  which  con-espond  to 
the  .]nt  of  the  axilla,  and  in  which  are  contained  the  axillary 
vessels  compressed  by  the  hand  of  the  assistant.  The  wound 
resulting  from  this  operation  is  a  veritable  oval. 
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PLATE  XXIII. 
DISARTICULATION  OF  THE  TOES. 

Anatomy. 

Fig.  1. — Osteology  of  the  foot — dorsal  surface. — a  and  6,  inferior 
extremities  of  the  tibia  and  fibula  ;  c,  astragalus  ;  d,  os  calcis  ; 
e,  scaphoid  ;  /,  cuboid  ;  g,  internal  cuneiform  ;  li,  middle  cunei- 
form ;  i,  external  cuneiform  ;  1,  2,  3,  4,  5,  first,  second,  thii'd, 
fourth,  and  fifth  metatarsal  bones  ;  Ic^  phalanges. 

Fig.  2. — Ligaments  in  the  dorsal  surface  of  the  foot. — a,  a, 
anterior  tibio-astragaloid  ;  h,  anterior  fasciculus  of  external 
lateral  ;  c,  internal  calcaneo-scaphoid  ;  d,  calcaneo-astragaloid  ; 
e,  superior  astragalo-scaphoid  ;  /,  superior  calcaneo-cuboid  ;  g, 
g,  g,  scapho-cuneiform  ;  h,  cubo-metatarsal  ;  i,  i,  i,  cuneo-meta- 
tarsal ;  k,  metatarso-phalan^eal  articulations ;  I,  lateral  ligaments 
of  the  phalangeal  joints. 

Fig.  3, — Horizontal  section  of  tlie  tarsal  iones ;  inter-osseous 
ligaments. 

Operations. 

Fig.  4. — Disarticulation  of  the  first  and  third  toe. — a,  h,  c,  d, 
woiind  resulting  from  disarticulation  by  the  oval  method  ;  e, 
head  of  the  first  metatarsal  bone  ;  /,  g,  h,  wound  resulting  from 
disarticulation  by  the  double  flap  operation  ;  i,  head  of  the  thuxl 
metatarsal  bone. 

Fig.  5. — Disarticulation  of  the  five  toes. — a,  h,  c,  form  and 
direction  of  the  incision  to  be  made  in  front  of  the  heads  of  the 
metatarsal  bones. 

Fig.  6. — The  integuments  being  retracted,  the  knife  glides 
beneath  the  toes  to  cut  a  plantar  flap. 

Fig.  7. — Wound  resulting  from  preceding  operation. — a,  6,  c, 
form  of  the  plantar  flap. 

Fig.  8. — Disarticidation  of  the  first  metatarsal  hone. — a,  6,  c,  d, 
racket  form  incision. 

Fig.  9. — a,  b,  c,  incision  for  removal  of  the  first  metatarsal 
bone  by  disarticulation,  without  the  toe  (see  resections). 
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STEPS  OF  THE  OPERATIONS. 
1.  Disarticulation  of  a  single  toe.     (Fig.  4.) 

The  description  of  the  disarticulation  of  the  fingers  is  in  every 
respect  applicable  to  that  of  the  toes,  so  that  it  is  unnecessary 
here  to  repeat.  It  may  be  well  to  state,  however,  that  the  oval 
operation  is  most  commonly  employed,  because  a  toe  is  generally 
removed  in  its  entirety,  the  small  size  and  inutility  of  the 
phalanges  not  indicating  theii-  preservation  as  in  the  hand. 

Many  surgeons  advise,  in  the  disarticulation  of  the  gi-eat  toe 
(fig.  8),  the  removal  at  the  same  time  of  the  head  of  the  meta- 
tarsal bone,  otherwise  its  prominence  produces  a  deformity  which 
is  painfully  irritated  by  the  shoe.  (See  resections  for  this  special 
case,  and  for  amputation  of  the  metatarsal  bones.) 

2.  Disarticulation  of  the  five  toes. — Flap  operation.  (Figs.  6,7.) 
(1.)  The  operator,  grasping  all  the  toes  in  his  left  hand,  makes, 
with  a  narrow  knife,  a  semicircular  incision  extending  on  the  left 
foot,  or  on  the  right  foot  vice  versa,  from  the  inner  side  of  the 
head  of  the  first  metatarsal  bone  to  the  outer  side  of  the  head  of 
the  fifth,  passing  in  front  of  their  articulations  with  the  phalanges 
(fig.  5). 

(2.)  With  the  point  of  the  knife  the  articulations  are  to  be  suc- 
cessively opened,  and  the  ligaments  divided.  (3.)  The  knife  is 
then  to  be  glided  beneath  the  bases  of  the  phalanges,  to  cut  with 
the  full  blade  a  plantar  flap  (see  fig.  6). 
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PLATE  XXIV. 

TARSO-METATARSAL  DISARTICULATION.    (HEY'S  OR 
LISFRANC'S  OPERATION.) 

Anatosit. 

Fig.  1. — The  tarso-metatarsal  articulation — formed  behind  by 
the  cuboid  (a)  and  the  three  cuneiforms  (&,  c,  cZ) ;  in  front  by  the 
five  metatarsal  bones — presents  an  irregularly  curved  line,  the 
direction  and  sinuosities  of  which  should  be  well  understood. 

Externally  the  cuboid  (a)  articulates  with  the  fifth  and  fourth 
metatarsal  bones,  the  line  running  obliquely  from  without  in- 
wards, and  from  behind  forwards.  This  line  is  slightly  broken, 
the  articulation  with  the  fourth  metatarsal  being  more  transverse 
than  that  with  the  fifth.  About  one-tweKth  of  an  inch  more  in 
front  is  the  articulation  of  the  third  metatarsal  bone  with  the 
external  cuneiform  (b)  ;  again,  one-eighth  of  an  inch  to  the  rear 
is  the  articulation  of  the  second  metatarsal  bone  with  the  middlp 
cuneiform  (c)  ;  lastly,  about  one-third  of  an  inch  in  front  of  the 
preceding  is  the  articulation  of  the  first  metatarsal  bone  with  the 
internal  cuneiform  (rf). 

This  anatomical  disposition  presents  to  the  notice  of  the 
operator  two  essential  points  : — (1)  The  internal  extremity  of  the 
tarso-metatarsal  articulation  situated  nearly  three-quarters  of  an 
inch  in  fi^ont  of  a  line  (e,  /)  drawn  transversely  from  the  external 
extremity.  (2)  The  base  of  the  second  metatarsal  bone  morticed 
in  by  the  three  cuneiform  bones. 

The  dorsal  cubo-metatarsal  and  cuneo-metatarsal  ligaments 
are  connected  with  the  bones  at  some  distance  either  in  front  of 
or  behind  the  articular  interline,  a  disposition  which  admits  of  a 
separation  at  the  joints  when  the  ligaments  are  divided  not  pre- 
cisely at  a  level  with  the  interline.  The  inter-osseous  ligaments, 
more  powerful  on  the  plantar  than  on  the  dorsal  surface,  are  easily 
divided  ;  those,  however,  which  are  connected  with  the  second 
metatarsal  bone  in  the  mortice — the  veritable  key  of  the  articula- 
tion— offer  a  resistance  which  necessitates  a  particular  manoeuvre 
foj;;  their  division. 
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In  order  to  recognise  the  articulations,  (1)  On  the  inner  side, 
follow  with  the  finger,  from  before  backwards,  the  inner  side  of 
the  first  metatarsal  bone  as  far  as  the  tuberosity  {g) ;  a  tenth  to  a 
twelfth  of  an  inch  behind  this  is  the  articular  interline  corre- 
sponding to  an  indentation  between  the  tuberosity  [g]  and  the 
tuberosity  [h)  of  the  internal  cuneiform.  Again  the  articulation 
may  be  found  at  about  an  inch  in  front  of  the  tuberosity  of 
the  scaphoid  bone  {i). 

(2.)  On  the  outer  side,  follow  with  the  finger,  from  before 
backwards,  the  outer  side  of  the  fifth  metatarsal  bone  as  far  as 
the  tuberosity  Qc)  ;  the  joint  commences  immediately  behind  and 
internal  to  this,  but  in  some  cases  this  tuberosity  projects 
beyond  the  articulation. 

Operation. 

Fig.  1  his  (repeated). — a,  b,  c,  form  and  direction  of  the  in- 
cision to  be  made  in  front  of  the  tarsal  bones. 

Fig.  2. — a,  b,  c,  dorsal  tarso-metatarsal  ligaments  divided. 

Fig.  3. — Operative  manoeuvre  for  luxating  the  key  of  the  ar- 
ticulation, a,  b,  c,  arc  of  a  circle  described  by  the  knife  ;  d. 
second  metatarsal  bone  ;  e,  first  metatarsal. 

Fig.  4. — Dorsal  artery  of  the  foot.  The  knife,  b,  cuts  the 
plantar  flap. 

Fig.  5. — a,  b,  c,  d,  wound  resulting  from  the  amputation  ; 
a,  b,  c,  form  of  the  plantar  flap. 

STEPS  OB"  THE  OPERATION. 

Fio'st  step. — The  foot  must  project  beyond  the  bed  or  couch 
on  which  the  patient  lies.  The  surgeon  assures  himself,  by  the 
anatomical  points  indicated,  of  the  precise  position  of  the  joints  ; 
then,  in  the  case  of  the  right  foot,  he  grasps  with  the  palm  of  the 
left  hand  the  plantar  surface  of  the  foot,  his  thumb  being  placed 
on  the  posterior  and  outer  extremity  of  the  fifth  metatarsal  bone, 
and  his  indicator  or  middle  finger  on  the  line  of  articulation 
between  the  cuneiform  and  first  metatarsal  bones.  Then,  with 
the  knife  in  the  right  hand,  he  makes  from  without  inward,  on 
the  dorsal  surface,  a  semilunar  incision,  with  the  convexity  for- 
ward,   passing  about   two-tliiids  of  an   inch  below  the  joints, 
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tlividing  all  the  tissues  as  far  as  the  bones,  and  connecting  the 
two  extremities  of  the  articulation. 

Second  step. — The  surgeon  carries  the  point  of  the  knife  on 
the  onter  side  of  the  articulation,  there  penetrates  and  opens  the 
joint  as  far  as  the  external  cuneiform  bone.  He  now  carries  the 
point  of  the  knife  one-twentieth  of  an  inch  forward,  incises 
transversely,  and  opens  the  articulation  as  far  as  the  second 
metatarsal  bone.  He  next  attacks  the  articulation  of  the  first 
metatarsal  bone  (fig.  2). 

Third  step. — It  remains  to  destroy  the  mortice  which  engages 
the  head  of  the  second  metatarsal  bone  within  the  bones  of  the 
tarsus.  For  this  purpose  the  point  of  the  knife  is  introduced 
between  the  internal  cuneiform  bone  and  the  second  metatarsal, 
in  such  a  manner  that  the  cutting  margin  is  turned  upwards, 
and  inclined  at  an  angle  of  forty -five  degrees  with  the  toes ;  then 
the  knife  is  raised  to  a  right  angle,  at  the  same  time  passing 
along  the  inner  side  of  the  mortice  to  divide  the  internal  inter- 
osseous ligament.  Now  the  surgeon  withdraws  the  knife,  and 
with  its  point  divides  the  posterior  and  external  dorsal  liga- 
ments of  the  mortice. 

Fourth  step. — All  the  means  of  union  being  divided,  light 
pressure  is  applied  to  the  end  of  the  foot  to  separate  the  arti- 
cular surfaces,  and  the  inter-osseous  ligaments  which  still  remain 
intact  are  successively  divided.  Next  the  plantar  ligaments  are 
cut  through,  and  the  knife  glided  beneath  the  bases  of  all  the 
metatarsal  bones,  avoiding  the  tuberosities  of  the  first  and  fifth. 
There  remains  only  to  cut  the  plantar  flap,  two  inches  and  a  half 
long  on  its  inner  side,  and  one  inch  and  a  half  on  its  outer. 
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PLATE  XXV, 


MEDIO-TARSAL  DISARTICULATION,  TERMED 
CHOPART'S. 

Anatomy. 

Fig.  1. — The  medio-tarsal  articulation — formed  posteriorly  by 
the  astragalus  (</)  and  the  calcaneum  (6)  ;  in  front  by  the  cuboid 
(r)  and  the  scaphoid  (d) — pi'esents  a  transverse  articular  line 
curved  like  an  italic  S,  of  which  the  anterior  convexity  is  internal, 
and  the  posterior  convexity  external.  The  internal  extremity  of 
the  articulation  is  about  one  inch  in  front  of  the  internal  mal- 
leolus {g),  and  one-fifth  of  an  inch  behind  the  tuberosity  Qi), 
©f  the  scaphoid. 

The  external  extremity  (^)  is  three-fifths  of  an  inch  behind  the 
tuberosity  {j)  of  the  fifth  metatarsal  bone.  It  coiTesponds  to  a 
prominence  which  the  cuboid  forms  where  articulating  with  the 
oalGxneum,  a  prominence  situated  on  the  outer  border  of  the 
friot,  about  an  inch  in  front  of  the  external  malleolus  {Tc). 

The  middle  part  of  the  articulation  is  immediately  in  front  of 
the  head  of  the  asti'agalus,  which  can  be  made  prominent  by 
bearing  strongly  the  point  of  the  foot  downAvards.  External  to 
this  prominence  is  a  cavity,  readily  detected  by  the  finger,  be- 
tween the  astragalus,  the  cuboid,  and  the  calcaneum.  Under 
this  is  the  articulation. 

In  order  to  eider  the  joint,  it  is  necessary  to  understand  the 
different  obliquities  of  the  articular  surfaces.  The  pin  {I),  intro- 
duced between  the  astragalus  and  the  scaphoid,  indicates  the 
direction  to  be  taken  by  the  knife  when  attacking  the  articulation 
from  its  inner  side.  The  pin  (m),  introduced  between  the  cal- 
caneum and  the  cuboid,  on  a  level  with  the  prominence  described 
above,  indicates  the  direction  to  be  taken  by  the  knife  when  the 
joint  is  to  be  opened  on  its  outer  side. 

Fig.  2. — When  introduced  into  the  joint,  the  knife  follows  the 
osseous  surfaces  between  the  astragalus  (a)  and  the  scaphoid  {b) ; 
first  (jbliquely  forward  (c),  then  raised  perpendicularly  (d). 

Fig.  3. — If  operating  on  the  right  foot,  the  knife,  at  first  held 
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somewhat  obliquely  (e),  will  be  elevated  a  little  (d)  between  the 
caloaneum  {a)  and  the  cuboid  (b)  when  attacking  the  joint  on  its 
outer  side.  The  internal  ligament  which  occupies  the  centre  of 
the  region,  and  which  unites  three  bones,  and  holds  the  four 
together,  should  be  divided  by  the  point  of  the  knife  as  soon  as 
the  separation  of  the  bones  will  permit.  In  old  subjects  it  is 
sometimes  ossified,  a  peculiarity  which  necessitates  the  use  of 
the  saw.     The  other  ligaments  requii-e  no  further  notice. 

OPERATIO^'S. 

Fig.  4. — Ordinary  operation. — a,  b,  c,  form  and  direction  of 
the  incision  in  front  of  the  joint. 

Fig.  5. — The  joint  opened,  the  knife  cutting  the  plantar  flap. 
a,  dorsal  artery  of  foot. 

Fig.  6. — a,  b,  c,  form  of  the  plantar  flap ;  d  and  d',  dorsal  and 
plantar  arteries. 

Fig.  7. — Sedillofs  operation. — a,  b,  c,  form  of  the  anterior 
incision. 

STEPS  OF  THE  OPERATIONS. 

Csopaiit's  Medio-tarsal  Disarticulation.     (Figs.  4,  5.) 

1.  Ordinary  operation. — (1.)  The  line  of  articulation  having 
been  made  out  as  already  explained,  grasp  the  sole  of  the 
foot  with  the  palm  of  the  left  hand,  placing  the  thumb  on  the 
outer  side  of  the  articulation  (if  it  be  the  right  foot),  and 
the  index  or  middle  finger  on  the  tuberosity  of  the  scaphoid. 
(2.)  Make  a  semilunar  incision,  extending  from  the  thumb  to  the 
index,  across  the  dorsum  of  the  foot,  and  descending  three-fifths 
of  an  inch  below  the  joint.  (3.)  After  having  retracted  the  in- 
tegument, the  knife  must  be  carried  back  in  the  wound,  to  divide 
the  tendons,  and  to  open  the  articulation  •;  the  directions  of  the 
articular  surfaces  already  pointed  out  must  be  recollected,  and 
care  must  be  taken  to  divide  all  the  fibrous  bands  which  imite  the 
scaphoid  with  the  astragalus,  by  the  whole  blade,  without  attemi^t- 
ing  to  penetrate  the  joint  with  the  point  of  the  knife,  a  movement 
which  is  rendered  impossible  by  a  slender  ledge  of  the  scaphoid 
bone  overlapping  the  head  of  the  astragalus.  (4.)  Gentle  pres- 
sure with  the  left  hand  upon  the  foot  enables  the  surgeon  to 
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define  more  cleai'ly  the  line  of  the  articuhition,  and  also  to  dis- 
tmguish  fibrous  bands  which  may  yet  remain  uncut.  (5. )  The 
articulation  being  freely  opened,  and  all  the  means  of  union 
di\dded  as  far  as  the  plantar  surface,  the  blade  of  the  knife  is 
passed  behind  the  bones,  and  the  fore  part  of  the  foot  bent  at  a 
right,  angle,  in  order  that  it  may  be  glided  beneath  them  ;  then 
returning  the  foot  to  its  natural  position,  the  plantar  flap  is  cut, 
the  knife  being  brought  out  at  a  point  one-fourth  of  an  inch  in 
front  of  the  sesamoid  bones.  In  cutting  this  flap,  care  must  be 
taken  to  prevent  the  blade  being  arrested  by  the  projecting 
portions  of  the  scaphoid,  cuboid,  and  first  and  fifth  metatarsal 
bones. 

2.  Operation  of  M.  Sedillot.  (Figs.  6,  7.) 
After  having  recognized  the  outline  of  the  articulation,  a  trans- 
verse incision  is  to  be  made,  starting  from  a  point  a  little  in 
advance  of  the  calcaneo-cuboid  articulation,  and  terminating  in 
the  middle  of  the  dorsum  of  the  foot,  external  to  the  tendon  of 
the  tibialis  anticus.  From  this  point  a  second  incision  is  to  be 
made  obliquely  from  behind  forwards,  and  from  without  inwards, 
which  will  extend  to  a  point  two  fingers'  breadth  short  of  tlie 
metatarso-phalangeal  joint  of  the  great  toe  :  this  incision  is  now 
to  be  continued  from  within  outwards,  on  the  plantar  surface 
obliquely,  to  join  the  fii'st  incision  near  the  calcaneo-cuboid  arti- 
culation. The  integuments  and  cellulo-fatty  tissue  alone  are  to 
be  divided.  The  internal  flap  thus  formed  is  next  to  be  dis- 
sected back  as  far  as  the  tubercle  of  the  scaphoid  bone,  behind 
which  the  joint  is  to  be  entered.  There  remains  now  to  dis- 
articulate in  the  ordinary  manner,  and  to  terminate  the  ope- 
ration by  cutting  through  the  deeper  tissues  at  the  level  of  the 
plantar  incision. 
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PLATE  XXVI. 

Anatomy. 

Fig.  1. — Tihio-femoj'al  articulation,  anterior  surface,  a,  fe- 
mur ;  6,  patella  ;  c,  tibia  ;  e,  fibula  ;  g,  external  lateral  ligament ; 
/,  internal  ligament ;  d,  inferior  patellar  ligament. 

Fig.  2. — Antero-posterior  vertical  section,  showing  the  crucial 
ligaments,  d,  and  the  popliteal  artery,  e  ;  a,  femur  ;  6,  tibia  ;  c, 
patella. 

This  articulation  presents  some  important  anatomical  pecu- 
liarities. The  internal  condyle  of  the  femur  descends  lower 
than  the  external  by  two-fifths  of  an  inch.  Both  are  received 
into  concave  facettes  on  the  tibia  ;  the  semilunar  cartilages  ad- 
herent to  the  tibia  fill  up  the  space  of  the  glenoid  cavity  in 
which  each  condyle  rolls.  •  The  popliteal  artery  (fig.  2,  e),  lodged 
in  the  posterior  intercondyloid  space,  is  in  immediate  contact 
with  the  posterior  surface  of  the  articulation. 

The  means  of  union  are — in  front,  the  superior  and  inferior 
patellar  ligaments ;  on  the  sides,  the  external  and  internal 
lateral ;  behind,  the  posterior  ligament.  Independently  of  the 
exterior  ligaments,  two  crucial  ligaments,  strong  and  resisting, 
maintain  the  osseous  surfaces  in  contact,  and  limit  their  move- 
ment. 

In  order  to  recognize  the  line  of  articulation,  (1)  the  head  of 
the  fibula  must  be  felt  ;  the  articulation  is  about  four-fifths  of 
an  inch  above.  (2)  The  femur  presents,  upon  the  lateral  sur- 
faces of  its  condyles,  two  tubercles,  the  most  prominent  points  of 
which  may  be  easily  felt  beneath  the  integument ;  at  about  four- 
fifths  of  an  inch  below  each  is  the  joint.  Finally,  (3)  the  lower 
border  of  the  patella  is  at  the  level  of  the  articulation. 

Operations. 

Fig.  3. — Disarticulation  of  the  knee — flap  operation. 

a,  h,  c,  form  of  the  anterior  incision. 

Fig.  4. — Same  operation.  Articulation  opened,  the  knife  cuts 
the  posterior  flap,    a,  b,  c,  form  of  the  flap. 
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Fig.  5. — Disarticulation  of  the  hiee — circular  method. 
a,  h,  c,  section  of  the  skin  ;  d,  e.  sleeve  of  skin  raised;  the  knife 
enters  the  articulation  anteriorly. 

Fiff.  6. — Disarticulation  of  the  Tcrice — oval  method. 
a,  h,  c,  oblique  section  of  the  skin  ;  d,  e,  the  skin  raised;  the 
knife  enters  the  joint  from  before  backwards. 

STEPS  OF  THE  OPERATIONS. 

1.  Disarticulation  of  the  knee — flap  operation. — (1)  The  leg 
being  extended,  make  a  semilunar  incision  in  front  of  the  knee,  and 
below  the  patella,  extending  from  one  condyle  of  the  femur  to 
the  other.  (2)  Flex  the  knee,  and  make  a  second  incision  in  the 
line  of  the  first,  freely  opening  the  joint.  (3)  Divide  the  lateral 
and  the  crucial  ligaments.  (4)  Carry  the  blade  of  the  knife 
behind  the  tibia  and  the  fibula,  and  cut  a  flap  at  the  expense  of 
the  muscles  of  the  calf,  of  sufficient  length  to  cover  the  wound 
— about  four  inches. 

2.  Circular  method. — (1)  Make  a  circular  incision  through  the 
skin  and  cellular  tissue  around  the  leg,  three  or  four  fingers' 
breadth  below  the  patella.  (2)  Dissect  up  the  skin  and  cel- 
lular tissue  as  high  as  the  condyles  of  the  femur.  (3)  The 
sleeve  of  skin  being  held  up  by  an  assistant,  flex  the  knee,  and 
carry  the  blade  of  the  knife  through  the  ligamentum  patella, 
to  open  the  joint  ;  then  cut  through  all  the  ligaments ;  and 
finally,  with  one  incision,  sever  the  nerves,  vessels,  and  muscles 
of  the  popliteal  space  at  the  level  of  the  articulation. 

3.  Oral  method  (Fig.  6). — Trace  a  line  in  ink,  starting  from 
the  crest  of  the  tibia,  three  fingers'  breadth  below  the  ligamentum 
patellar,  and  carrying  it  obliquely  backwards  and  upwards 
towards  the  poj^liteal  space  to  a  point  two  fingers'  breadth  below 
a  line  exactly  corresponding  to  the  ligamentum  patella).  (2)  Con- 
tinue the  line  behind  the  leg  and  on  the  other  side  in  a  similar 
manner,  to  the  starting-point  on  the  crest  of  the  tibia.  (3)  Let 
the  knife  follow  this  line,  dividing  the  skin  and  cellular  tissue 
only.  (4)  Dissect  the  skin  and  cellular  tissue  as  high  as  the 
condyles  of  the  femur.  (5)  Disarticulate  the  joint,  as  in  the 
circular  operation. 
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PLATE  XXVII. 

DISARTICULATIO:?^  OF  THE  THIGH. 

Anatomy. 

Fig.  1. — a,  Internal  iliac  fossa  ;  a' ,  femoral  artery;  &,  femur  ; 
c,  head  of  femur  covered  by  the  capsular  Hgament ;  d,  anterior 
superior  iliac  spine  ;  e,  anterior  inferior  iliac  spine  ;  /,  spine  of 
the  pubes  ;  g,  tuberosity  of  the  ischium  ;  h,  lesser  trochanter. 
The  ilio -femoral  articulation  is  formed  by  the  acetabulum  and 
the  head  of  the  femur  ;  the  head  of  the  femur  is  not  completely 
received  into  the  cotyloid  cavity,  but  is  maintained  there  by  a 
large  and  resisting  capsular  ligament,  and  by  the  round  ligament, 
a  fibrous  cord  which  attaches  the  head  of  the  femur  to  the  depth 
of  the  cavity.  The  capsular  ligament  is  attached  to  the  anterior 
inferior  iHac  spine  and  to  the  circumference  of  the  cotyloid 
cavity.  It  must  be  incised  very  near  its  cotyloid  attachments, 
cutting  around  the  prominence  of  the  acetabulum  in  order  to 
easily  disengage  the  head  of  the  femur.  The  plane  of  the  cir- 
cumference of  the  cotyloid  brim  looks  obliquely  forwards  and 
downwards,  whence  it  results  that  the  head  of  the  femur  is  more 
covered  behind  than  in  front,  a  point  which  it  is  well  to  know  in 
order  not  to  be  misled  by  the  cotyloid  prominence  when  attack- 
ing the  joint  from  behind.  In  order  to  recognise  the  articulation, 
we  must  be  guided  by  the  following  anatomical  data : — 

1.  The  anterior  inferior  iliac  spine  is  four  fifths  of  an  inch 
above  the  circumference  of  the  cotyloid  cavity  ;  the  anterior 
superior  iliac  spine  is  nearly  two  inches  above  the  same  cavity, 
and  four- fifths  of  an  inch  external  to  it.^ 

2.  When  the  patient  is  standing,  an  oblique  line  passing  from 
the  anterior  superior  iliac  spine  to  the  tuberosity  of  the  ischium 
traverses  the  cotyloid  cavity  at  the  junction  of  its  posterior  third 
with  its  anterior  two-thirds. 

3.  The  anterior  rim  of  the  cotyloid  cavity  is  one  inch  and  a  half 
external  to  the  spine  of  the  pubes, 

4.  The  axis  of  the  horizontal  ramus  of  the  pubes  prolonged  by 
an  imaginary  line  would  traverse  the  cotyloid  cavity  at  the 
junction  of  its  upper  with  its  middle  third. 
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5.  The  superior  border  of  the  great  trochanter  is  on  a  level 
with  the  upper  third  of  the  ilio-femoral  articulation. 

This  articulation,  superficial  in  front,  where  it  is  only  covered 
by  the  psoas  and  iliacus,  and  the  vessels,  is  protected  internally 
and  behind  by  a  considerable  mass  of  muscles ;  externally  the 
muscular  mass  is  less  abundant. 

The  femoral  artery  (A')  passes  in  front  of  the  joint,  on  a  level 
with  the  junction  of  the  middle  third  with  the  internal  third  of 
the  head  of  the  femur  ;  lower  dovvm  it  approaches  the  shaft  of 
the  femur,  and  crossing  behind  it  becomes  the  popliteal  artery. 

Operations. 

Fig.  2. — Disarticulation  of  the  thigh — flap  operation. — The 
knife  transfixed  from  without  inwards  cuts  the  anterior  flap, 
a,  b.  c. 

Fig.  3. — Same  operation. — The  flap  is  raised  by  the  hands  of  an 
assistant,  who  compresses  the  vessels  in  his  grasp  ;  the  head  of 
the  femur,  h,  is  luxated,  and  the  knife  passed  behind  it  to  cut  the 
posterior  flap  ;  c,  c,  section  of  the  femoral  vessels. 

Fig.  4. —  Wound  resulting  from,  the  preceding  operation. — a,  h,  c, 
the  anterior  flap  raised  ;  a,  d,  c,  posterior  flap  ;  e,  cotyloid 
cavity  ;  /,  /,  section  of  femoral  vessels. 

Fig.  5. — Same  operation,  with  lateral  flaps. — The  knife,  a,  is 
transfixed  in  such  a  manner  as  to  cut  successively  two  flaps,  the 
one  internal,  h,  <?,  /;  the  other  external,  h,  c,  d. 

Fig.  6. — Same  operation. — The  internal  and  external  flaps  being 
cut,  the  head  of  the  femur  is  disarticulated. 

STEPS  OF  THE  OPERATIONS. 

1.  Single  flap  operation. — The  patient  is  arranged  with  the 
buttocks  projecting  beyond  the  table.  If  the  left  limb  is  to  be 
<)I)erated  upon,  the  knife  is  plunged  in  at  a  spot  midway  between 
the  anterior  superior  spine  of  the  ilium  and  the  great  trochanter, 
and  carried  deeply,  parallel  with  the  fold  of  the  groin,  grazing 
the  neck  of  the  femur,  and  transfixing  the  capsular  ligament  as  it 
passes,  to  be  brought  out  at  a  point  one  inch  below  and  in  front 
of  the  ascending  ramus  of  the  ischium.  Then  the  blade  of  the 
knife  is  carried  down  the  limb  parallel  with  the  femur,  to  cut 
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an  anterior  semilunar  flap  five  inches  in  length.  An  assistant, 
who  has  his  thumb  compressing  the  femoral  artery  on  the 
pubes,  thrusts  his  fingers  into  the  wound  as  the  knife  proceeds, 
and  raises  the  flap  as  soon  as  it  is  cut,  now  grasping  the  femoral 
vessels  in  its  thickness.  A  second  assistant,  who  holds  the 
leg  with  his  right  hand,  and  the  lower  part  of  the  thigh  with 
his  left,  now  abducts  the  thigh,  rotates  it  outwards,  and  forcibly 
extends  the  hip  joint,  so  as  to  make  the  head  of  the  femur 
prominent  within  the  capsule.  The  surgeon  next  rapidly  cuts 
through  the  capsule,  and  the  head  protrudes,  exposing  the  liga- 
mentum  teres,  which  is  at  once  cut,  together  with  posterior  fibres 
of  the  capsular  ligament,  and  the  dislocation  of  the  bone  com- 
pleted. The  second  assistant  now  draws  upon  the  leg  so  as  to 
increase  the  space  between  the  head  of  the  femur  and  the  haunch 
bone,  and  at  the  same  time  adducts  and  rotates  the  limb 
inwards,  to  bring  the  trochanter  major  to  the  front.  In  this 
position  the  surgeon  can  easily  divide  the  muscles  connecting  the 
trochanter  with  the  trunk,  and  he  now  carries  the  knife  back- 
wards between  the  femur  and  the  haunch  bone,  and  divides  the 
soft  tissues  vertically,  without  making  a  posterior  flap. 

There  are  some  modifications  of  the  flap  operation  :  thus? 
Larrey  tied  the  femoral  artery  before  commencing  the  operation ; 
Ashmead  cut  the  anterior  flap  from  the  skin  downwards  into 
the  deeper  tissues  ;  Lenoir,  after  making  the  anterior  flap,  cut 
the  structures  behind  by  a  circular  incision  before  proceeding  to 
disarticulate  ;  Lalouette  and  Delpech  made  an  internal  instead 
of  an  anterior  flap. 

2.  BoiCble  lateral  flap  operatidn.     (Figs.  5,  6.) 

The  patient  lying  with  the  buttocks  projecting  beyond  the 
bed,  the  surgeon  proceeds  to  make  out  the  exact  position  of  the 
anterior  and  external  parts  of  the  joint  according  to  the 
anatomical  data  above  given.  He  then  thrusts  in  the  knife 
immediately  to  the  outer  side  of  the  articulation,  with  the  edge  of 
the  blade  towards  the  great  trochanter,  making  the  point  to 
pierce  immediately  below  the  tuberosity  of  the  ischium.  As  the 
knife  is  about  to  penetrate  the  posterior  surface  of  the  thigh,  an 
assistant  draws  the  skin  outwards,  in  order  to  increase  the  size 
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of  the  outer  flap.  By  a  sawing  movement  the  knife  is  now 
turned  around  the  great  trochanter,  and  then  along  the  outer 
side  of  the  femur  to  cut  an  external  flap  (a,  &,  c,  fig.  6), 
about  two  and  a  half  to  three  inches  in  length. 

To  form  the  internal  flap,  the  soft  parts  are  drawn  inwards  by 
an  assistant,  and  the  knife,  with  the  edge  directed  downwards,  is 
thrust  through  the  limb,  entering  in  front  immediately  beneath 
the  head  of  the  femur  on  the  inner  side  of  the  neck  of  the  bone, 
and  passing  out  posteriorly  in  the  posterior  superior  angle  of  the 
former  incision:  care  is  to  be  taken  not  to  strike  the  point  of 
the  knife  against  the  pelvis.  The  knife  is  now  carried  down- 
wards, grazing  the  inner  surface  of  the  bone,  and  avoiding  the 
lesser  trochanter,  to  cut  an  internal  flap  {d.  e,  fig.  6),  the 
same  length  as  the  outer  flap.  The  flaps  are  to  be  pressed 
aside  by  an  assistant,  and  the  arteries  tied,  and  the  surgeon, 
seizing  the  femur  with  his  left  hand,  draws  the  edge  of  the  knife 
down  the  capsular  ligament,  over  the  head  of  the  bone,  and 
opening  the  joint,  completes  the  disarticulation. 

3.    Oval  o]?eration. 

The  patient  lying  upon  the  sound  side,  (1)  the  point  of  the 
knife  is  thrust  in  half  an  inch  above  the  great  trochanter,  and 
cuts  its  way  obliquely  downwards  and  outwards  to  a  point  a  little 
below  the  tuberosity  of  the  ischium.  (2)  The  knife,  again  replaced 
in  the  upper  angle  of  the  wound,  is  cut  obliquely  downwards 
and  inwards  over  the  femur  to  the  same  extent.  (3)  The  outer 
muscles  are  divided  as  deeply  as  possible,  after  which  the 
articulation  is  attacked  on  its  outer  aspect,  and  the  femur 
luxated  outwards.  The  joint  is  traversed  by  the  knife  to  reach 
the  inner  side  of  the  femur.  Now  an  assistant  compresses  the 
vessels  in  the  anterior  flap,  whilst  the  surgeon,  having  the  heel 
of  the  knife  in  the  extremity  of  the  second  incision,  and  the 
point  in  the  extremity  of  the  first  incision  a  little  below  the 
tuberosity  of  the  ischium,  and  the  blade  of  the  knife  internal  to 
the  shaft  of  the  femur,  cuts  downwards  an  anterior  flap. 
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AMPUTATIONS  IN  THE  CONTINUITY  OF  THE 
BONES, 

PLATE    XXVIII. 
AMPUTATIONS  OF  THE  FOOT  AND  HAND. 

Operations. 

Fig,  1., — AnqjutatioJi  of  a  'phalanx. — a,  a  tape  or  smaU  ban- 
dage to  retract  the  soft  tissues  ;  h,  position  of  the  left  hand  of 
the  operator  seizing  the  extremity  of  the  finger,  whilst  the  right, 
armed  "wdth  Liston's  bone  forceps,  c,  severs  the  bone. 

Fig.  2. — Amputation  of  the  fifth  metacarpal  hone. — a,  the 
bone  sawn  obliquely  from  above  downwards,  and  from  within 
outwards,  the  hand  being  pronated ;  h,  bandage  protecting  the 
soft  parts  from  the  saw. 

Fig.  3. — Amputation  of  four  inner  metacarpal  hones — circular 
method. — a  a.  tapes  passed  between  the  bones  in  order  to  draw 
back  the  soft  parts  whilst  the  bones  are  sawn  through. 

Fig.  4. — Amputation  of  the  metatarsal  hones — plantar  flap 
operation. — Tapes  are  passed  between  the  bones  as  in  ampu- 
tation of  the  metacarpal  bones. 

Fig.  5. — Same  operation  completed. — a,  h,  c,  form  of  the 
plantar  flap. 

STEPS  OF  THE  OPERATIONS. 

1.  Amputation  of  phalanges.    (Fig.  1.) 

The  circular  method  is  generally  employed.  After  cutting 
through  the  skin  by  a  circular  incision,  it  is  to  be  dissected 
upwards  a  quarter  of  an  inch  ;  the  tissues  surrounding  the  bone 
are  then  divided,  particularly  the  tendinous  sheaths  on  the 
palmar  surface  ;  after  which  the  bone  may  be  cut  through  with 
a  watchmaker's  saw,  or  with  the  bone  forceps.  The  skin  is  to 
be  drawn  down  over  the  osseous  extremity,  and  the  sutures 
applied  to  form  a  transverse  cicatrix,  a  position  the  least  exposed 
to  injury  in  flexion  of  the  fingers. 

2,  Amputation  of  a  metacarpal  hone,  and  of  the  finger  which 
it  supports. 

It  is  convenient  in  this  case  to  employ  the  oval  operation, 
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absolutely  tlie  same  as  in  the  dislocation  ;  only,  when  the  bone 
is  uncovered,  a  piece  of  wood  or  cardboard  should  be  passed 
behind  it  to  keep  off  the  tissues,  and  protect  them  from  the 
saw.  The  saw  employed  is  one  of  small  size,  termed  the  meta- 
carpal saw.  The  fifth  metacarpal  bone  should  be  cut  obliquely 
from  within  outwards,  and  the  second  obliquely  from  without 
inwards. 

It  is  difficult  to  use  the  saw  in  dividing  the  third  or  fourth 
metacarpal  bone,  bone  forceps  are  therefore  substituted.  Ex- 
perience shows  that  whether  the  forceps  or  the  saw  is  used  is  a 
matter  of  no  import  so  far  as  concerns  cicatrisation. 

3.  Amputation  of  the  four  metacarjpal  hones.     (Fig.  3.) 

A  flap  is  made  in  the  palm,  and  the  operation  performed 
is  precisely  the  same  as  for  disarticulation  of  the  four  fingers, 
(see  Plate  xx.,  fig.  2) ;  then  with  a  narrow  fingei  knife  the  bones 
should  be  freed  of  their  muscles  and  periosteum  ;  after  which 
a  five-headed  bandage  may  be  arranged  in  the  inter-osseous 
spaces  to  protect  the  tissues  from  the  saw. 
4.  Amputation  of  a  single  metatarsal  lone,  and  of  the  toe 
which  it  supports. 

The  operation  is  the  same  as  for  disarticulation  of  a  meta- 
tarsal bone  ;  only,  instead  of  dissecting  the  bone  as  high  as  its 
articulation,  it  is  denuded  only  as  far  as  the  point  where  it  is 
intended  to  resect  it.  The  oval  operation  is  the  most  convenient 
and  generally  adopted.  The  first  and  fifth  metatarsal  bones  are 
to  be  bevelled  in  such  manner  that  the  point  of  the  bevel  lies 
on  the  side  of  the  neighbouring  metatarsal  bone,  and  cannot, 
consequently,  wound  the  integuments. 

5.  Amputation  of  all  the  metatarsal  hones.     (Figs.  4,  5.) 

The  plantar  flap  is  to  be  first  cut.  For  this  purpose,  the  knife 
may  be  passed  through  the  sole  of  the  foot  at  the  point  at  which 
it  is  intended  to  sever  the  bones,  and  drawn  forwaj-ds  to  cut  a 
flap  one  and  a  half  to  two  inches  in  length  ;  then  the  two  ex- 
tremities of  the  base  of  the  flap  are  to  be  united  by  a  semilunar 
inci«ion  across  the  dorsum  of  the  foot,  dividing  the  skin  and  ex- 
tensor tendons  about  half  an  inch  below  the  line  at  which  the 
bones  are  to  be  cut.  The  flap  is  to  be  raised,  the  skin  on  the 
dorsum  of  the  foot  retracted,  and  the  bones  denuded,  and  then 
with  a  saw  all  the  bones  divided  simultaneously  from  the  dorsal 
Burfuce  toward.:!  the  sole  of  the  foot. 
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PLATE  XXIX. 

AMPUTATION  BY  A  LONG  AND  SHORT  RECTANGULAR 
FLAP.    (TEALE'S  OPERATION.) 

There  is  a  variety  of  the  flap   operation  introduced  by  Mr. 
Teale,  and  by  him  termed  amputation  by  the  long  and  short 
rectangular  flap,  which  is  applicable  to  any  amputation  in  the  ' 
continuity  of  the  bones,  and  may  therefore  be  here  described 
once  and  for  all. 

It  consists  of  two  flaps,  which  involve  all  the  tissues  down  to 
the  bone,  the  anterior  being  four  times  the  length  of  the  pos- 
terior, and  great  stress  is  laid  by  the  originator  on  the  necessity 
of  avoiding  any  large  bloodvessel  or  nerve  in  the  formation  of 
the  anterior  flap,  which  it  vrill  be  seen  forms  the  main  cushion 
beneath  the  cut  ends  of  the  bones. 

Each  flap  is  quadrangular,  and  corresponds  to  one  haK  the 
circumference  of  the  limb.  Two  lateral  incisions,  one  on  each 
side  the  limb,  are  first  made,  commencing  at  the  point  where  it 
is  intended  to  divide  the  bone,  and  carried  downwards  to  a 
distance  measured  precisely  equal  to  one  haK  the  length  of  the 
circumference  of  the  hmb.  The  lower  extremities  of  these  two 
vertical  lines  are  united  by  a  cross  cut  over  the  front  of  the 
limb,  carried  through  all  the  tissues  down  to  the  bone.  The 
anterior  flap  thus  marked  out  is  to  be  dissected  up-  from  the 
bone  or  bones  as  high  as  the  point  where  the  limb  is  to  be 
amputated,  and  where  the  vertical  lines  commenced. 

In  making  the  posterior  flap,  the  knife  is  carried  in  one  sweep 
through  the  skin  and  tissues  down  to  the  bone  at  a  point 
measured  down  the  vertical  lines  one-fourth  their  length,  and 
the  flap  is  then  to  be  dissected  up  to  the  same  level  as  the  an 
terior  flap,  so  that  the  posterior  flap  is  one-fourth  the  length  o 
the  anterior.  When  the  skin  is  approximated  by  sutures,  the 
anterior  flap  wraps  around  the  ends  of  the  bones,  and  the  Junction 
of  the  flaps  is  in  a  dependent  position  convenient  for  the  escape 
of  pus. 

In  making  the  vertical  incisions,  the  main  arteries  can  gene- 
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rally  be  avoided  ;  for  instance,  in  the  arm  or  thigh,  the  internal 
incision  would  be  immediately  in  front  of  the  line  of  the  brachial 
or  femoral  artery,  whilst  the  external  incision  would  be  on  the 
opposite  side  of  the  limb,  half-way  round,  measured  from  the 
internal. 

In  the  forearm  these  incisions  would  be  made  along  the 
prominent  parts  of  the  radius  and  ulna,  and  in  the  leg  along  the 
posterior  borders  of  the  tibia  and  fibula. 

It  will  be  readily  seen  that  a  serious  disadvantage  in  this 
operation  is  the  great  length  of  the  anterior  flap,  and  corre- 
sponding amount  of  damage  done  to  the  soft  parts,  and  con- 
sequently the  tendency  of  this  flap  to  slough. 

AMPUTATION  OF  THE  FOREARM  AND  OF  THE  ARM 

Operations. 

Fig.  1. — Amputation  of  the  r'ujlit forearm — circular  method. — 
a,  hand  of  an  assistant  supporting  the  forearm.  The  operator 
standing  outside  the  limb,  incising  the  muscles. 

Fig.  2. — Same  operation — third  step.  A  three-headed  bandage, 
a,  passed  between  the  bones  serves  to  retract  the  soft  parts,  and 
to  protect  them  against  the  action  of  the  saw. 

Fig.  3. — 'Ampvtation  of  the  left  arm — circular  method. — a 
hand  of  an  assistant  raising  the  soft  parts  whilst  the  operator 
divides  the  deep  muscles. 

Fig.  4. — Appearance  of  the  stump  ;  the  operation  completed. 
a,  vessels  ;  6,  humerus. 

Fig.  5. — Double  flap  operation;  operation  completed.  «,  in- 
ternal flap  ;  &,  external  flap. 

STEPS  OF  THE  OPERATIONS. 
1.  Amputation  of  the  forearm — circular  ttiethod. 
The  forearm  being  held  by   assistants  midway  between  pro- 
nation and  supination,  the  operator  should   stand  internal  to 
the  limb  if  operating  on  the  left  arm,  external  if  the  right,  and 
proceed  as  follows  : — 

First  step.  — Make  a  circular  incision  through  the  skin  and 
cellular  tissue  as  far  as  the  aponeurosis.  Dissect  the  skin 
upwards  in  the  form  of  a  sleeve.     If  the  limb  is  voluminous 
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and  conical,  it  will  be  necessary  to  divide  the  skin  laterally  in 
order  to  be  able  to  raise  it. 

Second  step. — Divide  the  muscles  in  a  circular  manner,  follow- 
ing the  outline  of  the  sleeve  of  skin.  In  this  incision  the  deep 
muscles  escape  the  knife,  it  is  therefore  necessary  to  divide  them 
by  passing  the  knife  through  the  interosseous  space,  first  on  the 
extensor,  and  then  on  the  flexor  aspect,  dividing  all  the  tissues 
aroixnd  each  bone  (see  ampvitation  of  the  limb,  plate  xxx.,  fig.  2 
and  2  Ms). 

Third  step. — Introduce  a  three-headed  bandage  into  the  inter- 
osseous space,  wherewith  to  raise  the  soft  tissues,  then  apply  the 
saw  to  both  bones  at  the  point  where  they  cease  to  be  denuded, 
and  draw  it  once  or  twice  from  heel  to  point,  guided  by  the  nail 
of  the  left  thumb,  until  its  teeth  become  engaged.  Now  with 
the  saw  cut  through  both  bones.  It  will  be  found  that  the 
section  of  the  radius  will  be  completed  first.  When  the  section 
of  the  ulna  is  nearly  completed,  the  action  of  the  saw  should  be 
directed  with  care,  and  the  assistant  who  holds  that  part  of  the 
limb  to  be  removed  should  avoid  all  pressure  on  the  bones,  other- 
wise the  end  of  the  bone  will  be  splintered  instead  of  being  cut 
clean,  an  accident  very  liable  to  result  in  necrosis  of  the  stump. 

Fourth  step. — Ligature  the  arteries  which  are  the' radial  and 
ulnar,  anterior  and  posterior  interosseous  ;  then,  the  skin  being 
turned  down,  adapt  it  with  sutures  in  such  manner  as  to 
obtain  a  transverse  cicatrix. 

2.  Double  flap  operation. 

The  arm  is  to  be  supported  by  an  assistant  almost  at  right 
angles  to  the  body,  the  operator  standing  outside  the  right  arm 
or  inside  the  left. 

The  anterior  flap  is  to  be  first  cut  by  transfixion. 

(1)  The  assistant  holding  the  limb  forcibly  supinated,  feel  the 
limits  of  both  bones  with  the  thumb  and  index  finger  of  the  left 
hand  ;  then  (2)  transfix  the  limb  immediately  in  front  of  both 
bones,  and  cut  a  semilunar  flap,  including  the  muscles,  about  two 
and  a  half  to  three  inches  in  length. 

The  assistant  now  forcibly  pronates  the  limb  whilst  the  pos- 
terior flap  is  cut. 
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(1.)  Do  not  transfix  to  make  tliis  flap,  but  wilh  the  full  blade 
cut  a  semilunar  flap  two  inches  in  length  downwards  from  the 
surface  to  tlie  aponeurosis,  commencing  from  the  one  angle  at 
the  base  of  the  anterior  flap,  and  carrying  the  incision  round  to 
the  other  angle.  (2.)  Dissect  the  skin  and  cellular  tissue  as  high 
as  the  base  of  the  anterior  flap.  (3.)  Let  the  assistant  raise  both 
flaps  ;  then  by  a  circular  incision,  and  by  piercing  the  inter- 
osseous membrane,  denude  the  bones.  (4.)  Cut  through  the 
bones  with  the  saw,  as  explained  in  the  preceding  operation. 

Am^mtation  of  the  arm — circidar  method.    (Figs.  3,  4.) 

The  arm  being  held  by  an  assistant  at  right  angles  to  the 
patient,  the  surgeon  is  to  stand  external  to  the  limb,  and  pro- 
ceed as  follows  :  — 

First  step. — Incise  in  a  circular  manner  the  skin  and  cellular 
tissue  as  far  as  the  aponeurosis  ;  the  skin  which  is  loosely  con- 
nected may  be  easily  retracted. 

Second  step. — With  a  second  circular  incision  at  the  level  of 
the  retracted  skin,  cut  through  the  muscles  as  far  as  the  bone. 
The  assistant  now  retracts  the  skin,  and  also  the  mass  of 
muscles. 

Third  step. — Another  circular  incision  through  the  highest 
part  of  the  deep  muscular  fibi'es  denudes  the  bone,  and  cuts 
through  the  periosteum. 

Fourth  step. — The  soft  parts  may  now  be  drawn  up  by  a  two- 
headed  bandage,  and  the  humerus  is  to  be  sawn  through. 

The  arteries  to  be  ligatured  are  the  brachial  and  perhaps  one 
or  both  profundas. 

Double  flap  operation. — The  arm  being  held  in  the  same  position 
by  the  assistant,  the  operator  transfixes  the  arm  immediately  in 
front  of  the  humerus,  and  cuts  a  semilunar  flap  three  inches  long. 
Then,  with  the  arm  forcibly  rotated  inwards,  he  cuts  a  posterior 
semilunar  flap,  rather  less  in  length,  either  by  transfixion  or 
from  the  surface  downwards.  The  latter  is  to  be  preferred,  as 
it  is  not  always  possible  in  transfixion  to  carry  the  knife  through 
the  angles  of  the  first  cut.  A  circular  cut  to  denude  the  bone, 
and  its  section  with  the  saw,  completes  the  operation. 
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PLATE  XXX. 

AMPUTATION  OF  THE  LEG. 
Operations. 
Fig.  1. — Amputation  at  the  seat  of  election.  *  Circular  method. 

a,  h,  c,  Circular  incision  through  the  integuments  ;  d,  sleeve 
of  skin  raised.     The  knife  commencing  to  incise  the  muscles. 

Fig.  2  and  2  his. — Sa/ne  operation. — Section  of  the  deep 
muscular  parts  about  the  bone. 

Fig.  3. — Same  operation.— A  three-headed  bandage  (a  a)  passed 
between  the  bones,  serves  to  retract  the  soft  parts  and  protect 
them  against  the  saw. 

Fig.  4. —  Wound  resulting  from  the  preceding  operation. — 
The  hand  of  an  assistant  {a)  supports  the  sleeve  formed  by 
the  integument ;  h,  h,  h,  vessels  of  the  leg. 

Fig.  5. — Amputation  of  the  leg  at  the  lower  part :  M.  Lenoir's 
operation. — ^Appearance  of  the  wound  after  the  operation ;  a,  b, 
angular  flaps  formed  by  the  division  and  dissection  of  the  skin 
forming  a  sleeve  split  in  front ;  c,  tibia  ;  d,  fibula. 

STEPS  OF  THE  OPEEATIONS. 

(1.)    Amjmtation    of  the   leg    two  or  three  fingers'  hreadth 

Jjelomtlietiiberosity  of  the  tibia.     Circular  method.    ^Figs.  1, 

2,  2  bis,  3). 

The  patient  lies  with  both  legs  projecting  beyond  the  table, 
and  the  assistant  holding  the  limb  to  be  amputated  in  a  hori- 
zontal position. 

First  step. — The  assistant  retracts  the  skin;  then,  by  a  circular 
incision,  the  skin  and  cellular  tissue  are  to  be  cut  through.  The 
incision  should  be  commenced  at  the  crest,  and  completed  in  one 

*  The  term,  "seat  of  election,"  was  applied,  to  a  point  two  or  three  inches 
below  the  knee-joint.  It  was  the  rule  to  amputate  at  this  potat  in  patients 
among  the  working  classes  who  would  be  compeHed  to  wear  the  wooden  peg, 
the  object  beiag  to  avoid  the  long  stump  projecting  at  right  angles  to  the 
knee. 
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BTveep.  The  skin  is  next  to  be  dissected  upwards  for  about  two 
inches,  and  then  turned  up  as  a  sleeve. 

Second  step. — The  knife  is  to  be  carried  in  a  circular  manner 
through  the  tissues  as  far  as  the  bones  on  a  level  with  the  skin 
turned  up. 

Third  step. — The  knife  is  carried  around  each  bone,  through  the 
interosseous  membrane  [sec  figs.  2  and  2  his,  in  which  a  double- 
edged  knife  is  used),  and  the  three-headed  bandage  introduced. 

Fourth  step. — The  saw  is  now  to  be  applied  to  the  tibia, 
directed  by  the  left  thumb,  and  drawn  from  heel  to  point  two  or 
three  times,  until  its  teeth  become  engaged ;  the  section  of  the 
two  bones  is  then  to  be  completed,  taking  care  that  the  fibula 
shall  be  divided  before  the  tibia,  otherwise  the  former  bone  will 
be  splintered. 

Many  surgeons  saw  off  the  projecting  crest  of  the  tibia  to  avoid 
its  puncturing  the  integument. 

The  arteries  to  be  ligatured  (fig.  4)  are  the  anterior  and 
posterior  tibial,  the  peroneal,  and  sometimes  the  sviral  arteries. 

M.  Lenoir's  operation  (fig.  5)  differs  from  the  ordinary 
circular  operation  in  that  he  proposed  a  vertical  incision  in  the 
skin  along  the  crest  of  the  tibia,  before  turning  it  back  as  a 
sleeve. 

Integumental  flap  operation. — The  thumb  and  index  finger  of 
the  left  hand  being  placed  on  the  posterior  limits  of  the  two 
bones,  a  semilvinar  flap,  involving  only  the  skin  and  cellular 
tissue,  two  inches  and  a  half  long,  is  cut  on  the  anterior  and 
outer  part  of  the  leg,  extending  from  the  point  of  the  index 
finger  round  to  the  thumb.  The  flap  is  reflected  to  a  level  with 
its  base.  A  posterior  flap  of  the  same  length  is  now  to  be  cut  in 
the  same  manner  and  reflected.  The  muscles  are  to  be  cut  and 
the  bones  severed  with  the  saw  on  a  level  with  the  line  of  reflec- 
tion of  the  skin  flaps, 

JJoubleflap  operation. — The  posterior  flap  is  to  be  made  first 
by  transfixion. 

The  thumb  and  index  finger  of  the  left  hand  are  to  be  placed, 
as  in  the  preceding  operation,  on  the  posterior  limits  of  the  two 
bones,  the  palm  of  the  hand  grasping  the  limb  in  front.  The 
knife  is  now  made  to  penetrate  the  tissues  immediately  in  front 
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of  tLe  thumb,  beliind  tlie  two  bones,  and,  grazing  the  surface  of 
the  bones,  it  should  come  out  at  the  point  of  the  index  finger. 
The  knife  is  then  carried  downwards,  to  cut  a  posterior  semi- 
lunar flap  three  inches  or  more  in  length,  according  to  the  size 
of  the  Hmb,  and  to  the  part  of  the  limb  on  which  the  operation 
is  being  performed. 

The  anterior  flap  is  to  be  cut  in  the  skin  only.  The  blade 
of  the  knife  is  to  be  applied  to  one  angle  of  the  wound  at  the 
base  of  the  posterior  flap,  and  drawn  across  the  front  and  outer 
part  of  the  limb,  through  the  skin  and  cellular  tissue  only, 
to  cut  a  semilunar  flap  two  inches  and  a  half  in  length.  The 
integument  is  then  to  be  dissected  up  to  a  level  with  the  base  of 
the  fixst  flap.  The  next  step  is  to  denude  the  bones,  by  cutting 
around  them,  and  through  the  interosseous  membrane.  The 
bones  may  then  be  sawn  through,  and  the  crest  of  the  tibia 
removed  at  discretion.  If  this  operation  be  performed  in  the 
upper  third  of  the  leg,  a  superabundance  of  muscle  is  cut  in  the 
posterior  flap,  and  it  is  necessary  to  slice  away  the  excess  after 
the  flap  is  cut.  For  this  reason,  it  is  usual  to  perform  either  the 
circular  or  the  skin  flap  operation  in  this  region. 

Long  and  short  rectangular  flaps  (Teale'a  operation),  see 
description  (page  85). 
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PLATE  XXXI. 
AMPUTATION  OF  THE  THIGH. 

Operations. 

Fig.  1. — Cirmilar  method. —  Oi'dinary  plan. — The  hand  of 
an  assistant,  a,  compresses  the  femoral  artery  ;  J,  c,  d,  cu-cular 
incisions  of  the  integuments. 

Fig.  2. — The  same  operation.  The  muscles  having  been  cut 
through  as  far  as  the  bone,  a  split  bandage,  a,  a,  is  applied  in 
order  to  raise  the  soft  parts  and  to  protect  them  from  the  saw. 

Fig.  3. — The  same  operation  finished — view  of  the  stump  ; 
a,  section  of  the  femur  ;  b,  orifices  of  the  femoral  vessels. 

Fig  4. — The  flap  operation. — M.  Sedillofs  method. — «,  the 
first  flap  raised  ;  the  knife,  h,  plunged  in  obliquely,  cuts  a  second 
flap  in  the  line,  c.  d. 

STEPS    OF   THE   OPERATIONS. 
The  circular  method. —  Ordinary  plan  (Figs.  1,  2,  3). 
The  patient  lying  down,  the  thigh  slightly  flexed  upon  the 
pelvis,  and  uncovered   throughout,    should  be  kept  sufficiently 
apart  by  assistants.     The  surgeon  should  stand  on  the  inside  of 
the  limb.     . 

First  step. — Make  a  circular  incision  in  the  skin  as  low  as 
possible  above  the  knee,  and  from  4  to  5  fingers'  breadths  below 
the  point  where  the  bone  is  to  be  sawn  through.  The  skin  should 
be  retracted  by  the  aid  of  an  assistant  while  the  sui-geon  divides 
the  cellular  tissue  which  retains  it,  and  which  is  strongest  near 
the  popliteal  space. 

Second  step. — The  knife,  following  the  edge  of  the  retracted 
skin,  makes  a  circular  incision  through  the  superficial  muscles, 
and  when  the  latter  have  been  retracted,  the  surgeon  then 
divides  in  a  circular  manner  the  deep  muscles  as  far  as  the  bone  ; 
and  lastly,  after  applying  the  si)lit  bandage,  for  the  protection  of 
the  soft  parts,  the  bone  is  sawn  thi-ough  in  the  ordinary  way 
(fig.  2). 

Third  step. — The  arteries  to  be  secured  are  the  femoral, 
situated  internally  beneath  the  sartorius  ;  the  .siiperflcial  and 
deej)  muxciilar,  and  the  j)erforating  arteries.  The  lips  of  the 
wound  should  be  brought  together  in  such  a  manner  as  to 
leave  an  oblique  cicatrix. 

Double  jlap  operation. — The  posterior  flap  may  be  made  by 
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transfixion.  The  point  of  the  knife  may  be  entered  on  either 
side,  carried  beneath  the  bone  and  slightly  raised,  to  be  brought 
out  about  the  central  part  of  the  opposite  side.  If  possible,  it 
is  well  to  keep  the  main  vessel  in  the  posterior  flap,  as  less  im- 
portant branches  would  be  severed  by  so  doing.  The  knife  is 
now  carried  obliquely  downwards  to  the  surface,  to  cut  the 
posterior  flap.  The  anterior  flap  is  not  made  by  transfixion. 
The  knife  is  carried  from  one  angle  of  the  base  of  the  posterior 
flap  round  on  the  anterior  sui'face  of  the  thigh  to  the  opposite 
angle,  forming  a  flap  in  the  skin  and  cellular  tissue  about  the 
size  and  shape  of,  or  slightly  shorter  than,  the  posterior  flap, 
which  has  been  already  cut.  At  the  discretion  of  the  operator 
the  integument  and  cellular  tissue  may  be  now  dissected  up  to 
the  level  of  the  base  of  the  posterior  flap,  or  the  knife  may  be 
carried  more  deeply  in  order  to  raise  the  muscles  also  in  the  flap. 
Next,  both  flaps  are  raised  by  the  assistant,  the  knife  carried  in 
a  circular  manner  around  the  bone,  and  the  saw  applied.  The 
arteries  that  may  require  a  ligature  are  the  femoral,  perhaps 
the  deep  femoral,  according  to  position  of  the  amputation,  per- 
forating and  muscular  branches. 

Lateral  flaps. — Vermale  amputated  the  thigh  by  two  lateral 
flaps,  with  the  object  of  giving  a  more  free  exit  to  the  discharges. 
Both  flaps  are  formed  by  transfixion,  the  knife  being  entered  in 
front  of  the  femur  at  a  central  point,  passed  around  the  bone, 
and  brought  out  at  a  corresponding  point  on  the  opposite  side. 
The  flaps  are  then  cut  of  an  equal  length,  the  outer  one  being  the 
first  made  because  not  containing  any  vessel  of  importance. 

Teale'slong  and  short  rectangular  flap. — (See  page  85.) 

Single  shin  flaps  have  been  described  by  Garden  and  Spence. 
In  this  operation  a  long  flap  is  cut  in  the  skin  and  cellular  tissue 
only  on  the  front  of  the  thigh ;  this  flap  being  turned  back,  the 
knife  is  carried,  at  the  base  of  the  flap,  in  a  circular  manner, 
through  all  the  soft  tissues  around  the  bone,  including  the  skin 
on  the  back  of  the  thigh. 

Reason  and  practice  teach  us  to  avoid  single  skin  flaps,  owing 
to  then-  tendency  to  slough  ;  but  occasions  occur  in  which 
disease  or  injury  leave  the  surgeon  little  choice  in  the  matter. 
Mr.  Garden  proposes  the  operation  for  amputation  immediately 
above  the  condyles. 

Supra  condyloid  amputation  (Gritti). — This  operation  consists 
of  an  anterior  skin  flap,  carried  a  little  below  the  patella,  and 
made  to  include  that  bone,  so  that  when  the  flap  is  applied,  after 
the  condyles  are  sawn  off,  the  posterior  surface  of  the  patella, 
first  denuded  of  its  cartilage,  is  in  contact  with  the  cut  end  of 
the  shaft  of  the  femur.  A  posterior  flap  is  also  formed,  the 
lower  extremity  of  which  reaches  only  to  a  level  with  the  head 
of  the  fibula. 
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PLATE   XXXII. 


ESECTIONS  WHICH  ARE   PERFORMED   ON  THE 
UPPER  EXTREMITY. 

Opeeations. 

Fi^.  1. — Resection  of  the  mrist  joint. — M.  Yeljyeau' s plan. — 
a,  h,  c,  d,  the  quadrilateral  flap  of  skin  cut  from  the  posterior 
surface  of  the  radio-carpal  articulation. 

Fig.  2. — Resection  of  the  inferior  extremity  of  the  ulna. — a^ 
triangular  flap  of  skin  raised  up ;  J,  inferior  extremity  of  the 
ulna  ;  c,  spatula  passed  under  the  bone  to  protect  the  soft  parts 
from  the  action  of  the  saw,  d. 

Fig.  3. — Resection  of  the  elbom  joint. — M.  3Iorean^ s plan. — 
a,  hand  of  the  assistant  raising  the  quadrilateral  flap  which  has 
been  dissected  from  below  upwards,  in  order  to  expose  the  joint 
from  its  posterior  aspect ;  Z»,  spatula  inserted  beneath  the  inferior 
extremity  of  the  humerus  while  the  bone  is  excised  by  the  saw,  c. 

Fig.  4. — The  same  operation  finished. — a,  h,  c,  d,  the  quadri- 
lateral flap  in  place,  and  reunited  by  means  of  the  twisted 
suture. 

Fig.  5. — Extirpation  of  the  radius.— a,  h,  long  incision  made 
on  the  external  surface  of  the  forearm,  in  order  to  reach  the 
radius  ;  c,  left  hand  of  the  surgeon  raising  the  inferior  extremity 
of  the  radius,  whilst,  with  the  bistoury,  d,  held  in  his  right 
hand,  he  disarticulates  the  bone;  e,  radial  artery, ' accompanied 
by  the  radial  nerve. 

STEPS   OF  THE   Oi^ERATIONS. 
1.  Resection  of  the  mctacarpo-phalangeal  articulation. 

Either  the  head  of  the  metacarpal  bone  is  removed,  or  the  end 
of  the  phalanx,  or  both,  according  to  circumstances. 

In  the  middle  of  the  dorsal  surface  of  the  metacarpal  bone 
an  oljlique  incision  is  made,  commencing  about  |  of  an  inch  from 
the  point  where  the  bone  is  to  be  removed,  and  terminating 
clo«e  to  the  commissure  of  the  finger.  A  second  incision  resembling 
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the  first  is  then  made,  which,  running  in  the  du-ection  of  the 
other  commissure,  vrill  thus  form  a  Y-shaped  flap,  with  its  base 
below.  Having  dissected  and  turned  back  this  flap,  the  extensor 
tendon  is  to  be  drawn  aside  without  dividing  it,  and  the  interos- 
seous muscles  detached  on  each  side.  The  joint  is  then  exposed 
by  cautiously  cutting  through  the  lateral  ligaments  so  as  not  to 
disturb  the  flexor  tendons.  The  phalanx  is  then  dislocated  from 
behind,  circumscribing  as  exactly  as  possible  the  diseased  parts. 
At  this  stage  of  the  operation,  the  bone,  or  its  head,  is  cut  with 
Listen's  forceps,  or  by  means  of  a  little  tail-like  or  metacarpal  saw, 
taking  care  to  pass  underneath  the  bone  a  piece  of  wood  or  card- 
board, for  the  sake  of  protecting  the  soft  parts.  In  performing 
this  operation  on  the  index  or  the  little  finger,  it  will  be  as  well 
to  form  the  flap  upon  the  free  side  of  the  finger  so  as  not  to 
expose  the  extensor  tendon. 

2.  Extraction  of  the  first  phalanx. 
Performed  upon  the  thumb  with  success,  and  with  the  preserva- 
tion of  the  movement  of  the  small  phalanx.    This  operation  may 
also  be  indicated  in  the  case  of  the  other  fingers. 

An  incision  should  be  made  upon  the  dorsal  surface  of  the 
phalanx,  commencing  about  f  of  an  inch  above  the  metacarpo- 
phalangeal articulation,  and  prolonged  to  about  \  of  an  inch 
beyond  the  articulation  of  the  first  phalanx  with  the  second, 
The  skin  is  next  to  be  dissected  and  the  tendons  drawn 
aside,  after  which  the  metacarpal  joint  is  exposed  by  cutting 
through  the  lateral  and  capular  ligaments,  and  without  disturbing 
the  flexor  tendons.  The  phalanx  is  then  completely  dislocated, 
and  at  the  same  time  well  cleared,  while  its  extraction  is  com- 
pleted by  exposing  its  inferior  articiilar  surface. 

3.  Resection  of  the  metacarpal  hones. 

(1.)  A  longitudinal  or  crucial  incision  is  to  be  made  upon  the 
dorsal  surface  of  the  metacarpal  bone  to  be  operated  on,  the  ex- 
tensor tendons  being  drawn  to  one  side.  (2.)  The  interosseon 
muscles  are  to  be  divided  on  each  side,  and  either  the  carpo- 
meta-carpal  or  the  metacarpo-phalangeal  articulation  exposed  ac- 
cording to  the  intention  of  removing  the  upper  or  the  lower  half 
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of  the  metacarpal  bone.  (3.)  After  having  properly  protected 
the  soft  parts  by  means  of  a  small  bandage  passed  under  the 
metacarpal  bones,  the  diseased  bone  is  removed  with  Liston's 
forceps  or  with  the  chain-saw.  (4.)  The  excision  completed,  the 
fragment  of  excised  bone  is  to  be  turned  round  from  before 
backwards  in  order  to  complete  its  separation  from  the  soft  parts. 

When  the  first  or  the  fifth  metacarpal  bone  is  to  be  re- 
moved, the  section  of  the  bone  should  be  made  in  an  oblique 
direction,  so  as  to  avoid  the  angular  projection  which  would 
inevitably  result  from  a  perpendicular  section  (Plate  XXVIII., 
fig.  2). 

4. — Resection  of  the  wrist  joint. 

In  performing  this  operation  we  can  either  remove  the  lower 
end  of  the  radius  alone,  that  of  the  ulna  alone,  or  the  carpal 
extremities  of  both  bones  together  with  all  the  carpal  bones  and 
the  bases  of  the  metacarpal  bones. 

(«.)  Resection  of  the  lower  end  of  the  ulna  (Plate  XXXII. 
fig.  2). 

The  hand  being  forcibly  pronated,  a  longitudinal  incision 
is  to  be  made  over  the  internal  surface  of  the  ulna,  ter- 
minated by  a  transverse  incision  made  over  the  back  of  the 
articulation.  The  triangular  flat  thus  formed  is  to  be  carefully 
dissected  and  the  bone  exposed,  after  which  the  disarticulation  is 
effected,  taking  care  to  draw  aside  the  tendons  and  to  avoid  the 
blood-vessels.  Finally  a  spatula,  c,  is  passed  beneath  the  ex- 
tremity of  the  bone,  and  the  operation  completed  with  the  meta- 
carpal saw,  d. 

{b)  Resection  of  the  inferior  extremities  of  the  radius  and 
ulna  (Plate  XXXII.,  fig.  1). 

(1)  The  hand  being  pronated  and  well  supported,  two  longi- 
tudinal incisions  are  made  over  the  border  of  the  radius  and  ulna, 
a,  h,  and  tZ,  c.  These  incisions  are  then  to  be  connected  on  the 
posterior  surface  of  the  wrist  by  a  transverse  incision,  &,  c  ;  (2) 
the  skin  is  then  to  be  dissected  in  such  a  manner  as  to  form  a 
qufwlrilateial  flap  which  can  be  reflecte<I  from  below  upwards  on 
the  forearm  ;    (3)  the  disarticulation  of  the  joint  is  then  to  be 


AND    SUEGICAL   ANATOMY.  97 

effected  by  carefully  detaching  the  surrounding  soft  parts,  espe- 
cially avoiding  iajury  to  the  tendons  and  also  to  the  radial  and 
ulnar  arteries  which  lie  in  front ;  (4)  a  piece  of  cardboard  or  a 
spatula  passed  beneath  the  bones  will  protect  the  soft  parts 
whilst  the  saw  severs  the  bone. 

In  M.  Dubled's  operations  two  longitudinal  incisions  are  made 
over  the  radius  and  ulna  respectively.  By  the  internal  incision  he 
extirpates  the  ulna,  then  he  passes  to  the  end  of  the  radius, 
which  he  disarticulates  and  cuts  out  by  means  of  the  external 
incision. 

M.  Roux  joins  to  the  longitudinal  incisions  of  M.  Dubled  two 
transverse  incisions,  which  extend  upon  the  back  of  the  wrist  as 
far  as  the  border  of  the  group  of  extensor  tendons ;  the  two 
transverse  incisions  are  thus  separated  by  a  portion  of  skin 
corresponding  to  the  middle  of  the  back  of  the  \vrist,  which  pro- 
tects the  extensor  tendons. 

M.  Velpeau  reunites  the  two  longitudinal  incisions  of  M, 
Dubled  by  a  tranverse  one  made  above  the  wrist  joint.  The 
result  is  a  large  quadrilateral  flap  with  its  base  below,  and  which 
is  dissected  and  reflected  from  above  downwards.  In  other 
respects  the  operation  is  the  same. 

Resection  of  the  xorist  joint,  including  the  carpus  and  bases  of 
the  metacarpal  hones. — Lister's  operation. — Two  incisions  are  made 
on  the  back  of  the  hand.  The  radial  incision  is  planned  to 
avoid  injiiry  to  the  radial  artery  and  to  the  extensor  secundi 
internodii  pollicis  and  extensor  indicis.  It  is  commenced  at  a 
point  in  the  middle  of  the  lower  extremity  of  the  radius  level 
with  the  styloid  process,  and  carried  with  a  slight  obliquity 
outwards  to  the  outer  side  of  the  carpo-metacarpal  articulation 
of  the  index  finger  parallel  with  the  extensor  secundi  internodii 
pollicis  ;  it  is  now  turned  parallel  with  the  outer  border  of  the 
second  metacarpal  bone  for  half  its  length.  The  soft  tissues 
over  the  trapezium  are  now  raised  by  the  handle  of  the  scalpel 
or  with  the  finger-nail,  and  pushed  outwards,  and  the  tendons 
of  the  extensor  carpi  radialis,  longior  and  brevior,  are  cut  through 
as  they  run  inwards  to  then-  insertions.  The  trapezium  is  next 
to  be  separated  from  the  rest  of  the  carpus  by  means  of  the  bone 
forceps. 
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The  ulnar  incision. — The  knife  is  entered  on  the  internal 
subcutaneous  surface  of  the  ulna,  two  inches  above  the  joint, 
and  carried  obliquely  downwards  to  the  middle  of  the  shaft 
of  the  fifth  metacarpal  bone,  reaching  its  palmar  aspect.  The 
extensor  carpi  ulnaris  is  then  cut  at  its  insertion  into  the 
base  of  the  fifth  metacarpal  bone,  and  now  the  handle  of  the 
knife  may  be  passed  beneath  all  the  extensor  tendons  of  the 
hand  so  as  to  clear  the  posterior  surface  of  the  carpal  bones. 
The  posterior  and  internal  lateral  ligament  of  the  "waist  are  now 
exposed  and  may  be  divided.  The  joint  being  thus  opened,  the 
knife  may  be  carried  through  the  joint  to  the  anterior  surface 
of  the  ulna,  and  the  soft  tissues  carefully  separated  from  that 
surface  of  the  bone  ;  then  the  knife  is  turned  and  carried  down- 
wards to  separate  the  pisiform  bone  from  its  articulation  with 
the  cuneiform,  the  bone  not  being  removed,  but  allowed  to 
remain  attached  to  the  tendon  of  the  flexor  carpi  ulnaris.  In 
cutting  through  the  articulation  of  the  pisiform  the  knife  im- 
pinges upon  the  unciform  process  of  the  unciform  bone,  and  this 
is  better  removed  by  the  bone  forceps.  The  anterior  ligament 
of  the  wiist  is  next  to  be  divided,  and  the  bones  of  the  carpus 
may  be  now  made  to  protrude  through  the  ulnar  incision  ;  here 
they  may  be  grasped  with  the  forceps  and  di'awn  vipon,  whilst 
any  undivided  attachments  may  be  released  with  the  knife.  By 
turn  the  ulnar  and  radius  and  the  bases  of  the  metacarpal  bone, 
may  be  made  to  protrude  through  the  wound,  and  may  be  sawn 
away  according  to  necessity. 

If  the  trapezium  is  diseased  it  may  be  dissected  away,  care 
being  taken  not  to  injure  the  radial  artery. 

5.  Resection  of  the  elhow  joint. 

In  this  operation  we  can,  according  to  the  nature  of  the  case, 
either  extirpate  all  the  three  bones  which  are  included  in  the 
joint,  or  we  can  limit  the  operation  to  two  or  even  one  of  them. 

I,  Resection  of  the  inferior  extremity  of  the  huvicrus  (Plate 
XXXII.,  Figs.  3,  4). — Morean's  operation. 

(1.)  The  arm  being  semiflexed,  and  the  posterior  surface  of  the 
joint  turned  towards  the  operator,  two  longitudinal  incisions  are 
made  over  the  margins  of  the  humerus,  beginning  from  the  external 
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condyle  on  one  side  and  from  the  internal  condyle  on  the  other, 
and  prolonging  them  for  about  three  inches  upwards.  (2.)  By 
uniting  these  two  incisions  by  a  transverse  one  which  divides 
the  skin  and  the  triceps  muscle  immediately  above^the  olecranon 
a  quadi'ilateral  flap  is  obtained,  which,  after  being  raised  from 
below  -upwards,  is  to  be  held  by  an  assistant,  a  (Fig.  3).  (3.) 
The  bone  is  nest  to  be  carefully  isolated  from  the  surrounding 
tissues,  especially  from  the  ulnar  nerve,  which,  having  been  dis-  ■ 
engaged  from  the  bone,  is  to  be  drawn  to  one  side  by  an  assis- 
tant. (4.)  The  bone  thus  denuded  a  spatula  may  be  inserted 
to  protect  the  soft  parts,  while  the  diseased  portion  of  bone  is 
cut  through  with  the  ordinary  saw,  c  (Fig.  3).  Lastly,  the  frag- 
ment of  bone  is  removed  by  cutting  through  in  succession  the 
adherent  structures,  and  throwing  open  the  joint  from  behind 
forwards. 

II.    Resection  of  the  ujjper  extremity   of   the   hones  of  the 
foreaTTYi. 

M.  Moreau's  plan  may  be  made  use  of  by  prolonging  the 
external  lateral  incisions  along  the  radius  as  far  as  the  point 
where  the  bone  is  to  be  excised.  The  radius  is  then  to  be 
separated  from  the  ulna  and  the  soft  parts  ;  a  spatula  or  bandage 
applied  in  the  usual  manner ;  and  the  end  of  the  radius 
excised,  preserving,  if  possible,  the  insertion  of  the  biceps. 

If  it  is  desired  to  remove  the  end  of  the  ulna,  it  should  be 
•exposed  in  the  same  manner,  by  prolonging  the  internal  lateral 
incision.  Then  proceed  as  with  the  radius,  and  if  the  operation 
permits  of  it,  preserve  the  attachment  of  the  brachialis  anticus. 

When  it  is  necessary  to  remove  the  extremities  of  all  the 
bones  entering  into  the  formation  of  the  elbow  joint,  a  single 
incision  may  be  employed  instead  of  those  just  indicated.  This 
incision  should  be  about  five  inches  in  length,  extending  longi- 
tudinally on  the  posterior  aspect  of  the  joint,  its  centre  being  at 
the  olecranon  process. 

III.  Extirpation  of  the  radius  (Plate  XXXII.,  Fig.  5). 
(1.)  Make  a  longitudinal  incision  over  the  external  anterior 
margin  of  the  radius,  a,  5,  cutting  through  the  skin  and  soft 
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parts  so  as  to  expose  the  bone.  (2.)  Then,  having  thoroughly 
denuded  the  bone,  pass  behind  it  a  chain-saw,  or,  if  any  ordinary 
saw  is  to  be  used,  a  spatula,  to  protect  the  soft  parts.  (3.) 
Isolate  the  fragment  of  the  radius,  avoiding  injury  to  the  neigh- 
bouring vessels  and  nerves. 

6.  Resection  of  the  scajyulo-humeral  articulation. 

If\rst  hy  tile  simple  incision. — A  vertical  incision  is  made 
along  the  anterior  border  of  the  deltoid,  commencing  below  the 
coronoid  process ;  then,  at  each  angle  of  the  deltoid  incision,  a 
transverse  cut  is  made  through  the  fibres  of  deltoid,  but  not 
including  the  integument,  the  object  being  to  separate  the  lips 
of  the  wound,  and  to  facilitate  the  opening  of  the  capsule  of  the 
joint,  without  which  the  head  of  the  bone  cannot  be  drawn  out. 

M.  Malgaigne' s  plan. — A  similar  vertical  incision  is  made  over 
the  deltoid,  but  more  externally  than  in  the  former  operation. 
This  incision  will  be  opposite  the  apex  of  the  coraco-clavicular 
triangle,  by  making  it  reach  as  far  as  that  point.  The  skin,  the 
muscles,  and  the  capsule  of  the  joint  are  divided  down  to  the 
bone  with  one  stroke  of  the  knife  ;  and  then  the  joint  is  exposed 
at  its  upper  and  anterior  part,  close  to  the  glenoid  cavity.  The 
lips  of  the  wound  being  separated  mth  ease,  the  knife  can  be 
freely  manoeuvred  so  as  to  allow  the  head  of  the  bone  to  be 
dislocated,  and  its  excisions  e£Fected  with  the  chain-saw  or  the 
ordinary  saw. 

2.  The  flap  operation. — As  a  rule,  one  flap  only  is  made. 
Moreau  and  Maune  make  a  quadrilateral  flap ;  the  former 
making  one  with  its  base  above,  the  latter  one  with  its  base 
below.  Morel  cuts  a  semilunar  flap  with  its  base  above. 
Sabatier  makes  a  triangular  one  in  the  same  direction.  M. 
Malgaigne  recommends  a  posterior-lateral  flap  after  the  method 
which  M.  Lisfranc  adopts  for  the  disarticulation  of  the  shoulder 
joint,  etc.  Directly  the  flap  is  cut,  the  joint  is  exposed,  and  the 
bone  disengaged  and  drawn  out,  while  the  vessels  and  nerves  are 
protected.     The  excision  is  made  with  the  ordinary  saw. 

7.  Itesection  of  the  clavicle, 
(a.)  Resection  of  its  scapular  end. — M.  Velpeau  thus  describes 
the  plan  wliich  he  adopted  in  1828  in  the  case  of  a  woman  who 
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had  long  suffered  from  necrosis  of  the  external  third  of  the 
clavicle.  "Ifh-st,"  says  M.  Velpeau,  "made  a  crucial  incision, 
the  two  branches  of  which  were  each  about  four  inches  in  length. 
Having  dissected  and  reflected  back  the  flaps,  and  divided  the 
acromio-clavicular  Kgaments,  and  some  of  the  fibres  of  origin  of 
the  deltoid  and  trapezius  muscles,  I  was  able,  by  the  leverage 
afforded  by  a  piece  of  wood  thrust  into  the  joint,  to  lift  up  the 
diseased  bone  and  to  detach  it  from  the  sound  parts.  In  case 
too  much  force  is  used,  we  should  be  very  careful  to  isolate  the 
soft  parts  before  and  behind,  to  pass  under  the  lower  surface  of  the 
bone  the  chain-saw,  and  to  cut  it  from  behind,  in  order  to  dis- 
articulate and  remove  it." 

(5.)  Resection  of  the  sternal  e7id. — In  one  instance  M.  Davie 
performed  this  operation  by  making  an  incision  about  three 
inches  in  length  over  the  internal  extremity  of  the  clavicle,  and 
in  the  axis  of  this  bone.  He  divided  the  ligaments  as  far  as 
possible  ;  then  he  excised  with  Scultet's  saw  the  end  of  the  bone 
to  the  extent  of  rather  more  than  an  inch  from  its  articular 
surface,  and,  to  avoid  injuring  the  neighbouring  parts,  he  passed 
a  piece  of  hard  leather  beneath  the  bone  while  it  was  being 
excised.  After  the  bone  had  been  cut  through,  he  was  obliged, 
in  order  to  raise  the  internal  fragment,  to  break  down  with  the 
handle  of  the  scalpel,  which  he  used  as  a  lever,  the  inter- 
clavicular ligaments,  which  he  had  not  been  previously  able 
to  reach,  and  which  still  retained  the  bone  in  its  place. 

{c.)  Complete  extraction  of  the  clavicle. — Mott,  of  New 
York,  successfully  performed  this  operation  in  a  case  of  osoteo 
sarcoma.  His  operation  was  as  follows  :  He  made  a  curvilinear 
incision,  with  its  convexity  below,  extending  from  one  extremity 
of  the  bone  to  the  other ;  he  then  made  a  second  incision  above, 
from  the  acromion  to  the  external  jugular  vein,  cut  through 
the  platysma  and  a  portion  of  the  trapezius,  and  passed  beneath 
the  bone  close  to  the  acromion  a  director  which  served  as  a 
guide  for  the  chain-saw  with  which  section  of  the  clavicle  was 
effected.  The  extraction  of  the  ends  of  the  bone  was  rendered 
difficult  on  account  of  the  size  of  the  tumour,  and  the  deformity 
of  the  parts  concerned. 

To  simplify  this  operation,  MM.  Valpeau  and  Malgaigne  recom- 
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mend  that  three  incisions  should  be  made,  so  as  to  form  a  quad- 
rilateral flap  with  its  base  above,  and  which  could  be  dissected 
and  reflected  back  in  that  direction. 

8.  Excision  of  the  sca/pula. 

Janson  excised  a  large  part  of  the  infra-spinous  portion  of 
the  scapula,  which  was  the  seat  of  a  tumour.  Two  elliptical 
incisions  were  made  round  the  tumour,  and  the  two  lips  of  the 
wound  dissected  and  reflected. 

Then  recognising  that  the  supra-spinous  portion  of  the 
scapula  was  sound,  he  separated  with  a  saw  all  the  diseased 
parts,  thus  preserving  the  use  of  the  joint. 
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PLATE  XXXIII. 

EESECTIONS  WHICH  AEE  PERFORMED  ON  THE 
LOWER  EXTREMITY. 

Fig.  1. — Resection  of  the  lower  end  of  the  fhula. — The 
operator  by  means  of  a  ckisel,  and  a  maUet,  removes  the  ex- 
ternal malleolus. 

Fig.  2. — Resectwn  of  the  loioer  end  of  the  tibia. — a,  a  linen 
bandage  for  the  purpose  of  raising  the  parts  lying  in  front  of 
the  bone  ;  5,  a  piece  of  wood  to  keep  ba<;k  the  soft  parts  behind, 
and  protect  them  from  the  saw,  c. 

Fig.  3. — Resection  of  the  lower  end  of  the  femur. — a,  a  split 
.  bandage  for  the  same  purpose  as  above  mentioned  ;  5,  piece  of 
board  protecting  the  soft  parts  behind  from  the  saw,  d  ;  e,  lower 
end  of  the  femur  dislocated  forwards. 

Fig.  4. — Resection  of  the  head  of  the  femur. — M.  Sedillof; 
plan. — aa,  a  semilunar  incision,  with  its  convexity  above  ex- 
tending around  the  gi'eat  trochanter ;  5  J,  piece  of  board  placed 
under  the  head  of  the  dislocated  femur  ;  cc,  the  chain-saw, 
excising  the  head  of  the  bone  from  within,  outwards. 

STEPS  OF  THE  OPERATIONS. 

1.  Resection  of  the  first  metatarsal  lone. — The  first  metatarsal 
bone  is  the  only  one  on  which  this  operation  is  performed. 

(1.)  Resection  of  the  anterior  extremity  of  the  first  meta- 
tarsal lone. — M.  Blaudin  makes  on  the  inside  of  the  foot  a 
quadrilateral  flap  with  its  base  behind.  The  flap  being  dissected 
and  the  lips  of  the  wound  kept  apart,  the  extensor  tendon  is 
drawn  to  one  side  ;  then  having  opened  the  metatarso-phalangeal 
joint,  the  head  of  the  bone  is  dislocated  at  the  same  time  that 
the  bistoury  separates  the  soft  parts  on  each  side.  The  latter 
must  be  protected  in  the  usual  manner,  while  by  means  of  a 
metacarpal  saw,  or,  what  is  better,  of  the  chain-saw,  the  dis- 
eased part  is  removed  by  sawing  in  a  direction  perpendicular  to 
the  axis  of  the  bone. 

The  form  of  the  incision  can  be  modified  according  to  the 
circumstance  of  the  case.     (2.)  For  the  complete  extraction  of 
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the  first  metatarsal  bone,  a  quadrilateral  flap  is  made  as  before, 
and  reflected  back  as  far  as  the  level  of  the  scaphoid  bone,  or 
a  curved  incision  may  be  made,  with  the  curve  upwards,  extend- 
ing from  the  tarso-metatarsal  to  the  metatarso-phalangeal  joints. 
At  first  the  metatarso-phalangeal  joint  should  be  operated  on, 
as  it  is  looser  than  the  other,  then,  raising  and  drawing  out  the 
head  of  the  bone,  all  the  adherent  structiires  should  be  cut 
through  in  succession,  and  the  operation  finished  by  opening 
the  articulation  of  the  metatarsal  with  the  cuneiform  bone. 
M.  Velpeau  prefers  to  saw  through  the  middle  of  the  bone  with 
the  chain-saw,  and  to  extract  the  two  halves  separately. 

2,  Excision  and  removal  of  the  tarsal  hones. — The  cunei- 
form and  cuboid  bones,  and  especially  the  astragalus  and  os 
calcis,  have  been  removed  or  excised  in  certain  cases  of  caries, 
dislocation,  contusion,  etc.  ;  but  there  are  no  fixed  rules  for  the 
performance  of  these  operations.  They  are  siibject  to  the  very 
variable  conditions  under  which  the  patient  may  be  placed. 
In  order  to  separate  the  bone,  it  is  often  necessary  to  use  the 
gouge  and  mallet. 

3.  Excision  of  the  tiUo-tarsal  joint  (Plate  XXXIII,  Fig.  1, 
2.) — M.  Ilovx's,plan.—(l.)  Make  along  the  outer  side  of  the 
fibula  a  longitudinal  incision  down  to  the  bone,  about  three  inches 
in  length,  and  extending  downwards  to  a  little  below  the  apex  of 
the  external  malleolus.  From  the  lower  end  of  the  first  incision, 
make  another  in  a  transverse  direction,  but  only  through  the 
skin,  aad  extending  no  further  than  the  tendon  of  the  peroneus 
tertius  muscle.  By  this  means  a  triangular  flap  is  formed,  which 
is  to  be  raised,  and  afterwards  the  sheaths  of  the  peroneal 
muscles  opened,  the  latter  pushed  behind,  and  the  bone  cleaned 
posteriorly,  taking  care  to  avoid  the  vessels  and  nerves.  The 
chain-saw  is  then  to  be  inserted  between  the  tibia  and  fibula  so 
as  to  cut  the  bone  from  within  outwards,  and  the  lower  end  of 
the  fibula  can  be  thus  removed.  (2.)  The  leg  being  now  placed  on 
its  outside,  the  excision  of  the  tibia  may  be  proceeded  with. 
To  accomplish  this,  make  a  similar  incision  on  the  inner  side  of 
the  tibia.  From  the  lower  end  of  this  first  incision  make  an- 
other through  the  skin  only,  and  in  a  trausvere  direction  as  far 
as  the  tendon  of  the  tibialis  anticus.     The  triangular  flap  should 
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be  dissected  and  raised  in  order  to  isolate  the  tibia  from  the  sur- 
rounding parts,  avoiding  injury  to  the  tendons,  vessels,  and  nerves; 
the  extensor  tendons,  and  the  anterior  tibial  vessels  are  pushed 
forward,  and  the  excision  of  the  bone  effected  with  a  little 
straight-bladed  saw,  the  soft  tissues  being  protected  by  a 
thin  wooden  board.  The  chain-saw  might  also  be  advantage- 
ously used,  as  it  could  be  inserted  round  the  tibia  without 
any  risk  of  wounding  the  tendons,  and  would  saw  through  the 
bone  from  behind  forwards.  After  the  tibia  is  excised,  the 
upper  surface  of  the  astragalus  may  be  sawn  off  if  necessary. 

3.  Extraction  of  the  fibula. — The  operation  is  begun  by  ex- 
posing the  middle  of  the  bone  for  the  purpose  of  dividing  it  with 
the  chain-saw.  Afterwards  its  upper  and  lower  extremities  are 
successively  extracted.  In  some  cases,  moreover,  merely  a  por- 
tion of  the  ends  of  the  fragments  may  be  excised  without  inter- 
fering with  the  joint. 

4.  Excision  of  the  femoro-tiMal  articulation  (Fig.  3). — 
Syme's  oiJeration. — (1.)  The  leg  being  fixed  at  a  right  angle  upon 
the  thigh,  a  curved  incision,  with  its  convexity  above,  is  made 
above  the  knee-cap,  extending  from  one  lateral  ligament  to 
another,  and  at  once  laying  open  the  joint.  (2.)  A  second  curved 
incision,  with  its  convexity  below,  is  thus  made  beneath  the 
knee-cap,  and  joining  the  angle  of  the  first,  so  that  the  knee-cap 
is  enclosed  mthin  an  elliptical  flap,  which  is  to  be  removed.  The 
lateral  and  deep  ligaments  are  then  to  be  divided  with  the  point 
of  a  knife,  and  the  femur  and  tibia  made  to  project,  taking  care 
that  the  soft  parts  are  carefully  detached  from  behind,  and 
that  the  popliteal  vessels  are  not  wounded.  During  the  excision 
of  the  ends  of  the  bones,  a  piece  of  board,  must  be  applied  behind 
them  in  the  usual  manner,  and  the  soft  parts  further  protected 
and  raised  by  a  bandage. 

Moreau^s  plan  for  the  excision  of  the  knee  is  analagous  to  that 
for  the  elbow.  He  makes  two  lateral  incisions  up  the  thigh  as 
far  as  the  point  where  the  bone  is  to  be  excised.  These  are  united 
by  a  transverse  incision  passing  below  the  knee-cap.  After 
raising  the  quadrilateral  flap  the  knee-cap  is  extirpated.  The 
ends  of  the  bones  can  then  be  easily  exposed  and  excised. 

5.    Resection  of  the  Jtip-joint.  —  M.    Velpeau's  ylan. —  By 
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making  a  semilimir  incision  from  the  autero-superior  process  of 
the  ileum  to  the  tuberosity  of  the  ischium  behind  the  joint,  a 
large  flap  with  its  convexity  below  can  be  cut  at  the  expense  of 
the  surrounding  soft  parts.  Then  raise  the  flap  and  divide  the 
posterior  half  of  the  capsule  of  the  joint  at  the  same  time  that 
the  thigh  is  adducted  and  flexed,  in  order  to  divide  the  inter- 
articular-ligament,  to  pass  a  knife  between  the  head  of  the  bone 
and  the  cotyloid  cavity,  and  divide  the  remaining  portion  of  the 
fibrous  capsule.  The  head  of  the  bone  may  then  be  drawn  out 
and  excised. 

M.  Sedillofs  plan  (Fig.  4), — He  makes  a  semilunar  flap  with 
its  convexity  above,  and  embracing  the  great  trochanter  and 
penetrating  as  far  as  the  joint.  The  head  of  the  bone  is  then 
drawn  out,  and  its  excision  accomplished  by  means  of  the  chain- 
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PLATE  XXXIV, 

BESECTION    OF   THE   INFERIOR   AXD   SUPERIOR 
MAXILLARY  BOis-ES, 

Fig.  1. — Resection,  through  the  articulation,  of  Mlf  of  the 
inferwr  maxilla. — 31.  Lisf vane's  plan. — a,  h,  c,  superior  quad- 
rilateral flap  thrown  back  ;  d,  the  inferior  maxilla  sawn  through 
near  the  symphysis  of  the  chin  ;  e,  the  left  half  of  the  bone 
dislocated  outwards  ;  /,  the  uiternal  maxillary  arteiy  ;  g,  sub- 
maxillary gland. 

Fig.  2. — Resection  of  the  middle  half  of  the  hody  of  the 
inferior  maxilla. — DnjJuytren's  plan. — a  and  &,  flaps  made  by 
a  perpendieidar  incision  running  in  the  median  line  through 
the  lower  lip  ;  the  surgeon  placed  behind  the  patient  excises 
the  bone,  d,  with  a  cock's  crest  saw,  c. 

Fig.  3. — Removal  of  the  superior  maxillary  tone. — J/.  Yel- 
peaxCs  plan. — a,  &,  c,  a  superior  flap  thrown  up ;  the  superior 
maxilla,  d,  has  been  detached  by  means  of  a  chisel  and  mallet, 
or  bone  forceps,  and  the  surgeon  with  a  bistoury,  e,  divides  the 
adjoining  soft  parts. 

Fig.  4. — The  preceding  operation  Jini-shed. — a,  a,  a,  row  of 
twisted  sutures, 

METHODS   OF   OPERATING. 

1.   Resection  and  complete  extirpation  of  the  superior  max- 
illary hone. —  GonsouVs  plan,  modified  hy  'Velpeau. 

The  patient  being  sea.ted  upon  a  low^chair,  and  his  head  kept 
slightly  t;irned  backwards,  and  supported  against  the  chest  of  an 
assistant,  a  large  incision  with  its  convexity  below  is  made  upon 
the  cheek,  beginning  at  the  commissure  of  the  lips,  and  dissected 
outwards  and  then  upwards  as  far  as  the  temporal  fossa.  This 
large  flap  is  then  to  be  dissected  from  below  upwards,  and  re- 
flected upon  the  forehead.  The  maxillary  bone  being  thus 
exposed,  its  connections  with  the  other  bones  of  the  face  are  to 
be  successively  destroyed.  (1)  Divide  with  one  blow  of  the 
chisel,  or  bone  forceps,  the  external  orbital  apophyses  on  a  level 
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vrith.  the  frouto -malar  suture  ;  (2)  the  zygomatic  arch  is  treated 
likewise  ;  (3)  in  the  same  maimer  the  os  unguis  and  the  nasal 
process  are  separated  ;  (4)  all  the  soft  parts  which  unite  the  ala 
nasi  to  the  jaw-bone  are  to  be  dissected  off,  and  the  bone  itself 
separated  from  its  neighbour  on  the  opposite  side,  either  with 
the  bone  forceps^  or  Avith  a  little  saw ;  (5)  the  soft  parts  are 
then  to  be  detached  from  the  floor  of  the  orbit,  carrying  the 
chisel  or  forceps  flat  as  deeply  as  possible  into  the  floor,  in 
order  to  make  an  oblique  cut  from  above  downwards,  and  from 
before  backwai'ds,  and  so  to  divide  at  one  blow  the  superior 
maxillary  nerve  and  the  connections  of  the  bone  with  the  ptery- 
goid process.  Lastly,  the  operation  is  terminated  by  dividing 
with  a  bistoury,  or  curved  scissors  the  velum  palati,  and  the 
other  soft  parts  which  still  fix  the  maxillary  bone. 

Instead  of  the  integumental  incision  being  made  across  the 
cheek,  it  may  be  made  through  the  upper  lip  into  the  nostril, 
and  then  along  the  ala  of  the  nose  to  the  inner  canthus  of  the 
orbit. 

2.  Resection  and  removal  of  the  inferior  mascillary. — Bescction 
of  tlie  middle  jjart  of  the  body  of  the  hone. — M.  JDiipmj' 
trerCs  plan  (Fig.  2). 

The  patient  is  to  be  seated  upon  a  chair  slightly  elevated,  and 
in  such  a  manner  as  not  to  be  able  to  touch  the  gi'ound.  An 
assistant  standing  behind  the  patient  keeps  the  head  fLxed  against 
his  chest,  while,  at  the  same  time,  he  compresses  the  two  facial 
arteries  just  where  they  pass  over  the  jaw.  The  surgeon  standing 
in  front  of  the  patient  seizes  with  his  left  hand  one  of  the  angles 
of  the  lower  lip,  while  an  assistant,  taking  hold  of  the  other 
end  of  the  lip,  keeps  it  clear  of  the  jaw,  and  in  a  state  of  ten- 
sion. It  is  then,  mth  one  stroke  of  the  knife,  divided  vertically, 
and  in  the  median  line  down  to  the  bone,  by  an  incision  which 
is  to  be  prolonged  until  it  is  on  a  level  with  the  prominence  of 
the  hyoid  bone,  cutting  only  through  the  skin  and  cellular 
tissue.  Two  flaps,  one  to  the  right,  the  other  to  the  left,  are 
over  to  be  detached,  keeping  close  to  the  bone,  and  to  be  given 
to  assistants.  The  bone  now  being  exposed  as  much  as  is 
required,   an  incision   is   made   through  the  periosteum  at  the 
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point  where  it  is  proposed  to  make  the  excision,  and  the  corre- 
sponding teeth  are  extracted  in  order  to  facilitate  the  action  of 
the  saw.  To  effect  the  excision  of  the  bone,  Dupuytren  stands 
behind  the  patient,  and  operates  with  a  small  hand-saw  ;  but  the 
■ehain-saw  may  be  more  advantageously  used,  and  then  it  will 
not  be  necessary  to  pass  behind  ihe  patient.  The  section  being 
completed  on  both  sides,  the  bone  is  to  be  seized  with  the  left 
liand,  while,  with  a  blunt-pointed  bistoury,  carried  from  below 
upwards,  the  posterior  surface  of  the  bone  is  cleared  by  dividing 
in  succession  from  left  to  right  all  the  muscles  that  are  attached 
to  it.  At  the  same  time  an  assistant  keeps  the  tongue  out  of 
Teach  of  the  bistoury  by  means  of  a  spatula.  In  some  cases  the 
tongvie,  falling  back,  has  produced  suffocation  ;  but  such  an 
accident  must  be  guarded  against  by  keeping  the  head  inclined 
forwards. 

^.  Resection  or  disarticulation  of  one-half  of  the  inferior 
maxilla. 

1.  Make  a  horizontal  incision  along  the  inferior  border  of  the 
jaw,  and  extending  from  the  symphysis  to  the  angle  of  the  bone, 
and  upon  the  two  extremities  of  this  incision  let  fall  two  vertical 
ones,  of  which  let  the  internal  one  divide  the  inferior  lip  in  the 
median  line,  while  the  external  one  commences  at  the  zygomatic 
arch  and  passes  behind  the  ramus  of  the  jaw.  There  is  thus 
formed  a  quadrilateral  flap  which  is  to  be  reflected  from  above 
downwards.  Then  cut  through  the  bone  in  the  middle,  clean 
with  the  knife  its  posterior  surface,  and  detach  in  succession 
•all  the  soft  parts  as  far  as  the  angle  of  the  jaw.  On  reaching  the 
joint,  insinuate  behind  the  coronoid  process  below  the  zygomatic 
arch  a  button-end  bistoury,  which  will  serve  to  divide  the  temporal 
muscle,  while  at  the  same  time  the  jaw  is  depressed  in  such  a 
manner  as  to  admit  of  its  coronoid  process  beiag  disengaged, 
and  its  condyle  dislocated.  Lastly,  cut  through  the  pterygoid 
muscle  and  the  articular  ligaments,  and  forcibly  withdraw  the 
bone,  so  as  to  detach  the  vessels  of  the  ramus  of  the  jaw,  and 
avoid  injuring  the  internal  maxillary  artery. 

The  whole  or  the  half  of  the  horizontal  portion  of  the  inferior 
maxilla  may  be  removed,  according  to  the  extent  of  the  disease. 
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The  removal  of  the  whole  lower  jaw  has  been  successfully 
performed  by  Walther  of  Bonn, 

RESECTION  OF  THE  BONES  OF  THE  TRUNK. 

1.  Eesection  of  the  ribs. — The  patient  lying  in  a  convenient 
position,  the  affected  ribs  are  exposed  by  incisions  of  a  length 
proportionate  to  the  extent  of  diseased  bone.  Having  thus 
marked  out  the  limits  of  the  section,  a  cock's  crest  saw  or  a 
Heine's  saw  should  be  used.  In  all  cases,  however,  the  pleura 
should  be  previously  separated  from  the  internal  surface  of  the 
rib  with  the  end  of  a  director  and  a  bandage  passed  beneath 
the  bone.  After  the  rib  has  been  divided,  it  should  be  raised 
with  a  soft  elevator,  and  the  intercostal  muscles  carefully 
divided  and  cleared  from  the  border  of  the  bone,  so  as  to  avoid 
injuring  the  intercostal  artery  or  the  pleura. 

2.  Resection  of  the  sternum. — This  is  usually  effected  by  the 
combined  operations  of  trepanning  and  resection.  We  cannot 
beforehand  lay  down  rules  for  this  operatio^n,  considering  the 
various  pathological  conditions  in  which  it  may  be  required. 
The  essential  point  is  to  avoid  the  mammary  vessels  on  the 
sternal  end  of  the  ribs,  and  the  pletira  beneath. 

3.  Resection  of  the  spinalis  processes  of  the  vertehrce  anco  of  the 
pelvis. — For  the  excisio>n  of  the  spinous  processes,  an  incision 
should  be  made  o.f  sufficient  size  to  fully  uncover  the  vertebra, 
and  the  muscles  lying  in  the  vertebral  groove  should  be  sepai^ated. 
After  the  bone  has  been  exposed,  the  diseased  portion  may  be 
removed  with  a  Hay's  saw.  The  bones  of  the  pelvis  may  be 
excised  to  a  more  or  less  considerable  extent.  The  peculiarity  of 
each  case  ^vill  alone  suggest  to  the  surgeon  the  means  he  should 
adopt. 
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PLATE  XXXV. 

TREPANNING  OF  THE  CRANIAL  BONES. 

Anatomy. 

Fig.  1. — A  vertical  and  anfero-posterior  section  of  the  cranium. — 
A  view  of  the  cerebral  hemisphere  covered  with  its  membranes, 
in  order  to  show  the  position  of  the  middle  meningeal  artery  and 
the  sinuses  of  the  dura -mater. 

a,  a,  a,  branches  of  the  middle  meningeal  artery. — This'  artery 
enters  the  interior  of  the  cranium  by  the  foramen  spinosum 
Its  anterior  branch,  which  is  the  largest,  furrows  the  anterior 
and  inferior  angle  of  the  parietal  bone,  haK  its  diameter  being 
lodged  in  a  groove  in  the  bone.  It  is  often  enthely  embedded  in 
the  bone,  and  only  comes  in  contact  with  the  dura-mater  after 
it  has  run  through  an  osseous  canal  of  considerable  extent. 
The  posterior  branch,  which  is  not  so  large,  runs  over  the 
squamous  portion  of  the  temporal  bone.  It  is  above  the  level 
of  the  anterior  and  inferior  angle  of  the  parietal  bone  that  an 
injury  to  the  middle  meningeal  artery  is  to  be  feared. 

6,  h,  1). — The  course  of  the  superior  longitudinal  sinus. — 
This  sinus  is  lodged  between  the  two  cerebral  hemispheres, 
and  is  formed  by  the  doubling  in  of  the  falx  cerebri,  of 
which  it  is  a  process.  It  is  not  placed  in  any  groove  in  the 
bone  except  behind  for  about  a  fifth  part  of  its  length.  Begin- 
ning at  the  crista  gaUi  of  the  ethmoid  bone,  it  terminates  at  the 
internal  occipital  protuberance  en  a  level  with  the  torcular 
herophili. 

d.  The  right  lateral  sinus. — The  lateral  sinuses  are  lodged 
for  about  half  their  diameter  in  a  gi'oove  which  separates  the 
superior  from  the  inferior  occipital  fossae.  They  begin  at  the 
internal  protuberance,  and  are  directed  horizontally  towards 
the  petrous  portion  of  the  temporal  bone.  They  are  situated 
superficially  to  the  extent  only  of  two  and  a  half  inches. 
They  turn  inwards  and  downwards  to  empty  themselves  at 
the  posterior  lacerated  foramen. 

Fig.  2. — Application  of  the  trepan. — a,  a,  a,  a,  the  four  flaps 
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resulting  from  a  crucial  incision  into  the  integuments  ;  5,  the 
trepan  in  the  act  of  being  applied. 

Fiy.  3. — Excision  hg  means  of  clippers. —  a,  removal  of  the 
angular  pieces  of  bone  left. 

Fig.  4. — The  operator  armed  with  a  lenticular  knife^  a, 
levels  the  edges  of  the  wound  in  the  bone. 

Method  of  Operating. 

The  patient  should  be  lying  down,  and  his  head,  restiug  on  a 
board  furnished  "svith  a  cushion,  should  be  kept  in  position  by 
assistants.  The  surgeon  should  then  make  a  V  or  a  T  shaped,  or 
a  crucial  incision  through  the  integuments  ;  and  the  flaps  should 
be  dissected  and  reflected  back.  The  peiiosteum  should  be 
raised  before  applying  the  drill  trepan,  or  the  French  trepan, 
or,  still  better,  the  English  trephine.  If  the  trepan  is  used, 
it  should  be  furnished  with  a  perforator  ;  then  holding  it  in 
the  right  hand  like  a  pen,  the  point  of  the  perforator  is  to  be 
applied  to  the  denuded  bone,  the  ebony  plate  which  surmounts 
the  trepan  being  held  between  the  thumb  and  the  index  finger 
of  the  left  hand  at  the  same  time  that  the  chin  is  pressed  against 
the  plate,  and  the  right  hand  turns  the  arm  of  the  trepan  from 
right  to  left.  The  perforator  is  the  first  to  make  an  impres- 
sion, but  soon  the  teeth  reach  the  bone,  and  describe  a  circular 
groove.  When  the  latter  is  sufficiently  well-marked,  and  deep 
enough  to  engage  the  crown  of  the  instrument,  the  perforator 
should  be  raised  and  replaced  by  the  retractor.  The  operation 
is  continued  by  gradually  accelerating  the  rotatory  movements, 
with  moderate  pressure.  From  time  to  time  the  trepan  should 
be  withdrawn  in  order  to  clear  its  teeth,  and  to  examine  with  a 
stylet  whether  it  has  uniformly  pierced  the  bone,  or  whether  it 
has  pierced  it  in  some  parts  and  not  in  others.  Should  this 
have  happened  we  must  endeavour  to  raise  the  disc  of  bone 
with  the  retractor. 

When  the  operation  is  over,  if  the  section  is  not  quite  com- 
plete, the  projecting  points  of  bone  should  be  removed  with  the 
lenticular  knife. 

With  the  trephine  the  operation  is  perhaps  more  simple.  The 
trephine  first  armed  with  the  perforator  is  applied,  and  then  is 
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moved  alternately  from  right  to  left  and  from  left  to  right, 
and  with  an  amount  of  pressure  that  is  sufficient  to  make  an 
impression  upon  the  bone.  The  perforator  is  then  to  be  raised 
and  the  operation  continued  until  the  perforation  of  the  bone  is 
complete,  obser\dng  the  same  rules  that  regulate  the  iise  of  the 
French  trepan. 

When  it  is  desirable  to  apply  the  trepan  more  than  once,  the 
points  should  be. at  some  distance  from  each  other,  while  the 
intervening  portions  of  bone  may  be  removed  with  the  cock's 
crest  saw.  Or  the  crowns  of  the  trepan  may  be  applied  in  such  a 
manner  that  they  encroach  one  upon  the  other,  the  angles  of 
bone  which  intervene  between  them  being  removed  with  the 
cutting  forceps.  If  we  wish  to  raise  by  means  of  this  operation 
pieces  of  depressed  bone,  an  elevator  should  be  applied  between 
the  cranium  and  the  dura-mater  without  disturbing  this  mem- 
brane. If  it  is  necessary  to  let  out  fluid  effused  beneath  the  dura- 
mater,  a  longitudinal  or  crucial  incision  should  be  made  with  a 
bistoury. 

OPEEATIONS  WHICH  ARE  PERFORMED  UPON 
THE  ORGAN  OF  VISION. 

OPERATIONS   UPOX  THE   EYELIDS. 

Anatomy. — The  Eyelids. 

The  following  elements  partly  enter  into  the  structure  of  the 
eyelids. 

1.  Tite  shin,  which  is  delicate,  soft,  elastic,  and  loosely  united 
to  the  subjacent  tissues. 

2.  A  layer  of  cellular  tissue,  uniting  the  skin  to  the  mus- 
cular layer.  This  tissue,  being  very  loose,  is  favourable  to  the 
development  of  encysted  tumours.  It  is  often  the  seat  of  serous 
infiltrations  and  erysipelatous  inflammation,  and  which  subse- 
quently give  rise  to  traumatic  lesions  of  the  eyelids  and  face. 

3.  The  muscular  layer,  composed  of  the  most  central  fibres 
of  the  orbicularis  palpebrarum,  and  forming  thin  pale  arches 
over  the  eyelids,  which  are  not  connected  at  the  external  com- 
missure.    The  upper  eyelid  has  also  its  own  muscle,  the  levator 
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palpebrae  superioris,  which  is  situated  behind  the  orbicular 
muscle.  This  muscle  takes  origin  within  the  orbit,  and  is 
attached  to  the  tarsal  cartilage  by  a  thin  aponeurosis.  It  re- 
ceives its  nervous  filaments  from  a  fasciculus  of  the  third  nerve, 
and  it  regulates  the  elevating  movements  of  the  upper  eyelid, 
whilst  the  action  of  closing  the  lid  is  under  the  influence  of  the 
facial  nerve.  It  is  to  paralysis  of  this  muscle  that  blepharop- 
tosis  is  for  the  most  part  due. 

4.  Tlie  tarsal  cartilages,  situated  behind  the  muscular  layer, 
and  consisting  of  small  fibrous  lamellae,  constitute  as  it  were 
the  skeletons  of  the  lids,  which  maintain  them  in  their  proper 
form  and  position.  The  cartilage  of  the  upper  lid  is  about 
double  the  depth  of  that  of  the  lower  one.  Both  are  united 
internally  and  externally  by  a  palpebral  hgament,  with  which 
is  connected  the  orbital  aponeurosis. 

5.  The  Meibomian  glands  are  situated  between  the  tarsal 
cartilages  and  the  conjunctiva.  They  open  by  minute  ducts  on 
the  face  and  border  of  the  eyelids.  Their  hypertrophy  gives 
rise  to  very  small  tumours,  which  are  frequently  noticed  on  the 
conjunctiva. 

6.  The  cotijuncciva,  or  2^(i^cpah'al  wmcoiis  mernljrayie  covers 
the  deep  surface  of  the  eyelid  and  is  reflected  upon  the  globe  of 
the  eye.    It  is  very  vascular,  especially  at  the  oculo-palpebral  fold. 

All  the  elements  which  enter  into  the  structure  of  the  eyelids 
are  intimately  united  at  the  free  border ;  but  are  more  loose  the 
further  they  are  removed  from  this  part. 

The  arteries  of  the  eyelids  are  somewhat  distant  from  the 
free  borders,  and  only  inosculate  beyond  the  tarsal  cartilages. 
We  can  therefore  raise  a  semilunar  flap  from  the  free  border  of 
the  lids  without  meeting  wath  any  considerable  ha3morrhage. 
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PLATE  XXXVI. 
OPERATIONS   UPON  THE   EYELIDS. 

Fig.  1. — SymMepliaron. — Ammon's  method. — The  portion  of 
eyelid  which  adheres  to  the  globe  of  the  eye  is  enclosed  between 
two  incisions,  a,  h,  and  c,  i,  which  isolate  it  from  the  rest  of  the 
eyelid. 

Fig.  2, — Same  operation  finished. — The  two  free  edges  of  the 
incision  are  united  by  three  sutures,  the  little  adherent  tri- 
angular, flap,  a. 

Fig.  2>.—:Ej)icanthu8. — a,  h,  c,  d,  an  elliptical  wound,  resulting 
from  the  excision  of  a  fold  of  skin  taken  from  the  root  of  the 
nose. 

Fig.  4. — BlepTiaroptosis. — Ordinary  operation. — a,  pressure 
or  cross  action  forceps  seizing  a  fold  of  skin,  1),  on  the  upper 
eyelid,  which  is  excised  with  the  scissors,  c. 

Fig.  5. — 8ame  operation. — Hunt's  plan. — a,  h,  c,  form  and 
position  of  the  flap  that  is  removed.  Fig.  5. — his,  the  operation 
completed.  The  edges  of  the  wound  are  brought  together  with 
the  twisted  suture. 

Fig.  6. — E7itropion. — M.  Janson's  plan, — The  surgeon  seizes 
with  Adams's  forceps  a  vertical  fold  of  skin,  and  excises  it  with 
the  curved  scissors,  h ;  c,  d,  the  same  operation  finished  near 
the  external  angle  of  the  eye  ;  the  edges  of  the  wound  are 
united  by  three  twisted  sutures. 

Fig.  7. — Entropion. — Crampton' s  method  modified  hy  that  of 
Guthrie. — a  and  6,  vertical  incisions  carried  through  the  whole 
thickness  of  the  lid ;  c,  d,  transverse  incision  through  only  haK 
the  thickness  of  the  lid.  The  edges  of  this  incision  are  brought 
together  with  the  sutures,  e,  e,  e,  e ;  a  piece  of  plaster,  ff,  re- 
taining the  threads  on  a  level  with  the  eyebrow. 

Fig.  8, — Ectropion. — Adams's  operation.—  a,  first  incision 
made  into  the  lower  lid  ;  the  surgeon  seizes  the  edge  of  the 
lid  outside  that  incision  with  the  forceps,  6,  and  with  the  scissors, 
c,  cuts  a  small  triangular  flap. 

Fig.  9, — Same  operation — Dieffenhach's  plan. — a,  b,  incision 
made  in  the  lower  lid  ;  the  surgeon  with  the  forceps,  c,  draws 
the  conjunctiva  into  this  incision,  and  excises  it  with  the  scissors. 


116  OPERATIVE   SUEGRRY 

PLATE  XXXVII. 

FURTHER  OPERATIONS  PERFORMED  ON  THE 

EYELIDS. 

Fig.  1. — Ectropion — M.  Besmarres's  operation. — a,  b,  first 
incision  beginning  at  the  external  angle  of  the  eye  ;  6,  c,  second 
incision  beginning  at  the  free  border  of  the  lower  lid  and  joining 
the  first  at  h ;  c,  d,  and  a,  d,  two  incisions  beginning  at  the 
internal  extremities  of  the  two  first,  and  meeting  at  d,  at  the 
point  of  reflection  of  the  ocular  and  palpebral  mucous  mem- 
branes. 

Fig.  2. —  Same  operation  finished. — Three  sutures,  a,  a,  a, 
uniting  the  edges  of  the  wound. 

Fig.  3. — Blepharoplasty . — Jones' s  plan. — Operation  finislied. — 
a,  b,  c,  triangular  flap  replaced  for  the  purpose  of  covering  the 
denuded  surface  ;  c,  d,  approximation  of  the  integuments  in 
order  to  fill  up  the  wound  which  the  removal  of  the  flap  has  left 
behind. 

Fig.  4. — Blepharoplastic  operation  by  displacement. — Method  of 
Bieffenhach. — a,  b,  c,  triangular  flap  resulting  from  the  removal 
of  a  tumour  ;  b,  d,  and  d,  e,  two  incisions  enclosing  a  flap  of  skin 
which  is  reflected  within  in  order  to  cover  the  wound,  a,  b,  c. 

Fig  5. — Blephai'ojjlasty  by  torsion. — a,  b,  c,  d,  elliptical 
wound  on  the  upper  lid  ;  c,  e,  /,  incision  marking  out  a  flap  of 
skin  from  the  forehead  for  the  purpose  of  covering  the  wound, 
a,  6,  c,  d. 

Fig.  6. — The  same  operation  finished. — The  flap  covering  the 
wound  ;  the  svitures,  a,  a,  a,  fix  it  to  the  eyelid,  while  the  edges 
of  the  wound  that  have  been  left  behind  are  brought  together 
with  the  twisted  suture. 

Fig.  7. —  Extirpation  of  tumours  from  the  up-pcr  lid. — Applica- 
tion of  the  round  forceps  of  M.  Desmarres. 

Fig.  8. — Extirpation  of  a  tumour  from  the  internal  surface  of 
the  lower  lid. — An  assistant,  provided  with  a  double  grip  for- 
ceps, a,  everts  the  lid  up(;n  a  support,  b,  while  the  surgeon  dis- 
Bcots  out  the  tnijiour  witli  tlie  fcirceps,  c,  and  small  bistoury,  d. 
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METHODS  OF  OPERATING. 
Coloboma. 
Coloboma  is  a  congenital  or  accidental  division  of  the  whole 
thickness  of  the  eyeUd,  If  the  division  is  congenital,  the  edges 
should  be  pared,  and  afterwards  brought  together  by  means  of 
two  or  three  twisted  sutures.  If,  on  the  other  hand,  it  is 
accidental  and  recent,  the  bleeding  edges  of  the  wound  should 
be  approximated  in  a  similar  manner.  The  pins  should  be 
applied  at  a  distance  from  the  free  border  of  the  lids  ;  they 
should  pierce  the  skin  and  the  tarsal  cartilages,  without,  however 
extending  through  the  whole  thickness  of  the  lid,  so  as  to  avoid 
the  inflammation  which  woiild  arise  from  their  contact  with  the 
globe  of  the  eye, 

A  nI:ylohlepharon. 

AnJcylohlepharon,  or  adhesion  of  the  lids  together  at  theii'  free 
borders  is  rarely  congenital.  It  is  a  frequent  result  of  ulceration 
of  the  edges,  and  may  be  either  partial  or  complete.  If  it  be 
partial,  we  can,  according  to  the  extent  of  the  adhesion,  divide 
it  either  with  the  blunt-pointed  scissors,  or  with  a  bistoury 
guided  by  a  director  introduced  between  the  eye  and  the  lids. 
If  the  adhesion  is  entire,  we  must  first  make  a  small  opening  at 
the  external  angle  of  the  eye,  between  the  two  lids,  and  then 
insert  into  the  aperture  a  du-ector,  which  will  guide  the  bistoury 
in  the  division  of  the  adherent  parts. 

In  all  cases  we  must,  before  operating,  be  sure  that  the  lids 
are  not  adherent  to  the  globe  of  the  eye.  If  there  are  any 
fibrous  bands  uniting  the  palpebral  mucous  membrane  to  the 
eye,  they  must  be  previously  broken  down  with  the  stylet. 
Directly  the  operation  is  completed,  it  will  be  necessary  to 
prevent  the  formation  of  fresh  adhesions.  For  this  purpose 
we"  should  use  an  astringent  lotion,  place  some  foreign  body 
between  the  edges  of  the  lids,  forcibly  separate  them  by  means 
of  adhesive  bands,  cauterise  them  with  nitrate  of  silver,  etc. 
If  adhesions  form  in  spite  of  these  measures,  the  cicatricial  tissue 
must  be  daUy  destroyed.  M.  d'Ammon  has  also  proposed  to 
dissect  a  flap  from  the  conjunctiva,  and  to  fix  it  upon  the 
wound. 
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SijvihlepTiaron. 

Syniblepharon,  or  the  adhesiori  of  the  lids  to  the  glole  of  the 
eye,  is  very  rarely  congenital.  On  the  other  hand,  it  is  a  frequent 
result  of  inflammation  with  loss  of  tissue,  attacking  the  pal- 
pebral or  ocular  conjunctiva.  The  affection  consists  of  fibrous 
bands,  more  or  less  approximated,  which  unite  the  palpebral 
mucous  coat  to  the  globe  of  the  eye.  These  bands  restrain 
the  movement  of  the  globe,  and  consequently  it  is  necessary  to 
divide  them.  If  they  are  isolated,  as  in  the  bridle  form,  they 
can  be  cut  with  small  curved  blunt-pointed  scissors.  To  pre- 
vent fresh  adhesions,  we  must  prevent  the  parallelism  of  the  two 
little  wounds  resulting  from  the  division  of  the  bands  by  draw- 
ing the  lid  outwards  by  means  of  an  adhesive  fillet  or  band. 
When  the  symblepharon  consists  of  numerous  serrated  bands, 
rendering  the  eye  immovable,  recourse  must  be  had  to  the  fol- 
lowing operations  : — 

M.  d' Amman's  ojjeration  (Plate  XXXVL,  figs.  1,  2)  for 
continuous  adhesions. — He  encloses  within  two  incisions,  c,  &,  and 
a,  &,  carried  through  the  whole  thickness  of  the  lid,  that  portion 
of  it  which  is  adherent  to  the  globe  of  the  eye.  As  soon  as  this 
triangular  flap  has  been  removed  the  eye  will  recover  its  usual 
movements.  The  two  edges  of  the  wound  are  then  to  be  united 
with  two  or  three  twisted  sutures. 

Bieffen'bacK s  metJwd. — To  attain'  the  same  object,  Dieffen- 
bach  makes  an  artificial  entropion.  Two  vertical  incisions  com- 
mencing at  each  angle  of  the  affected  lid  give  rise  to  a  quadri- 
lateral flap.  The  eyelashes  are  shaved  off,  the  adhesions  destroyed, 
and  the  four- sided  flap  formed  by  the  lid  is  folded  in  such  a 
manner  that  its  external  surface  comes  in  contact  with  the  wound 
in  the  eye  without  contracting  any  adhesion  with  it.  Directly 
the  wound  in  the  eye  is  cicatrised,  the  artificial  entropion  is  de- 
stroyed by  Vjringing  the  lid  back  to  its  normal  position. 

Ilaynes  Walton's  method  is  to  divide  the  adhesion  centrally 
through  its  entire  thickness,  and  unite  each  cut  surface,  which 
is  always  broad,  severally  by  fine  sutures. 
Epicanthiis. 

D'Ammon  gave  the  name  of  Epicanthn?,  to  a  semilunar  fold 
of  skin,  with  its  concavity  externally  encroaching  mure  or  less 
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upon  the  inner  angle  of  the  eye  (see  Plate  XXXVI.,  fig.  3). 
To  correct  this  fault,  a  vertical  fold  of  skin  should  be  seized 
internally,  and  on  a  level  with  the  epicanthus,  at  the  expense  of 
the  skin  of  the  nose.  The  effect  of  making  this  fold  is  to  uncover 
the  angle  of  the  eye  by  dragging  inwards  the  epicanthus  which 
conceals  it.  The  fold  of  skin  is  excised  with  one  cut  of  the 
curved  scissors.  The  edges  of  the  oval  wound  thus  produced  are 
then  brought  together  with  sutures  with  the  effect  of  removing 
the  epicanthus.  If  the  epicanthus  is  double  it  will  be  convenient 
to  take  a  fold  of  skin  between  the  eyes  from  the  middle  of  the 
nose  in  order  to  remedy  the  affection  on  both  sides  by  one  opera- 
tion. 

BlejpharojJtosis  (Plate  XXXVI.,  figs.  4,  5,  &  5  Ms). 

Blepharoptosis,  Ptosis,  Blepharoplegia,  is  the  falling  of  the 
upper  eyelid.  It  may  arise  from  an  elongation  of  the  integu- 
ments, or  from  more  or  less  complete  paralysis  of  the  elevator  of 
the  upper  lid.  The  surgical  treatment  consists  in  removing  the 
exuberant  part  of  the  lid. 

Ordinary  operation  (fig.  4). — Seize  with  the  pressure  or 
cross  action  forceps,  a,  a  transverse  fold  of  skin,  Z>,  on  the  upper 
lid.  The  great  point  is  to  make  the  fold  of  skin  of  sufficient 
size  to  admit  of  the  lid,  when  lowered,  covering  the  globe  of 
the  eye.  If  it  is  made  too  short,  a  second  operation  will  be 
necessary ;  if  too  long,  it  may  lead  to  the  formation  of  an  entro- 
pion. The  fold  of  skin  should  be  excised  with  the  scissors,  c, 
the  resiilt  of  which  is  an  elliptical  wound,  the  edges  of  which 
must  be  brought  together  with  two  or  three  sutures.  Some 
surgeons  pass  threads  through  the  fold  which  has  been  seized  by 
the  forceps,  and  then  excise  it  in  front  of  the  threads  which  are 
thus  already  in  place  for  uniting  the  edges  of  the  wound.  This 
practice  has  the  advantage  of  shortening  the  operation,  and 
making  it  less  painful. 

It  is  recommended  that  the  skin  be  removed  in  such  a  posi- 
tion as  to  take  advantage  of  the  action  of  the  occipito-frontahs 
or  supra-ciHary  muscle. 

Kunfs  metliod  (fig.  5  and  5  his). — Having  shaved  the  eyebrow, 
remove  a  semi- elliptical  flap,  a,  h,  c,  the  size  of  which  should  be 
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in  proportion  to  the  extent  to  which  the  eyelid  is  relaxed,  and 
bring  together  the  edges  of  the  wound  in  the  usual  manner.  By 
this  means  the  upper  lid  is  elevated  (see  fig.  5  his).  The 
cicatrix  of  the  wound  is  concealed  by  the  eyebrow. 

M.  SedUlot  has  proposed  to  utilise  the  supraciliary  muscle  by 
dissecting  its  external  insertion,  which  he  causes  to  descend  into 
the  eyelid.  By  this  means  he  would  put  the  movement  of  the 
lid  under  the  influence  of  those  of  the  supraciliary  muscle. 

Entrfljnon. 

Entropion  is  an  affection  characterised  by  a  turning  inwards  of 
the  eyelids. 

The  indications  for  the  surgical  treatment  of  entropion  must 
depend  upon  the  nature  of  the  causes  producing  it.  Amongst 
these  we  may  mention  faulty  conformations  of  the  skin,  or  of  the 
palpebral  mucous  membrane,  contraction  of  the  orbicularis  pal- 
pebrarum, alterations  of  the  tarsal  cartilages,  etc. 

Entropion  arising  from  relaxation  of  the  skin  or  from  spas- 
modic contractions  of  the  orbicularis  may  be  successfully  treated 
with  astringent  or  an ti- spasmodic  lotions  ;  while  bands  of  ad- 
hesive plaster,  temporarily  maintaining  the  lid  in  an  everted 
position,  are  often  sufficient  to  cure  senile  entropion.  Should 
these  measures  prove  unsuccessful,  we  may  resort  to  blistering, 
or  to  cauterisation,  and  thus  produce  cicatrices,  which  may  be 
effectual  in  restoring  the  lid  to  its  natural  state.  The  shape  of 
the  blister  should  correspond  to  that  of  the  lid,  and  should  be 
kept  open  several  days.  It  has,  however,  the  disadvantage  of 
eaving  behind  a  visible  cicatrix. 

Cauterisation  is  to  be  effected  with  the  red-hot  iron,  or  by  means 
of  sulpluuic  acid.  If  the  actual  cautery  be  used,  we  must  first 
introduce  under  the  lid  a  Beer's  plate  in  order  to  steady  and 
protect  the  globe  of  the  eye  ;  then  pass  a  small  cautery  rapidly 
over  the  cutaneous  surface  of  the  lid  in  such  a  manner  as  to 
produce  a  transverse  eschar.  Cauterisation  with  the  oil  of  vitriol, 
as  proposed  by  Quadri,  is  less  painful.  Having  settled  upon 
the  position  and  extent  of  the  eschar,  the  globe  of  the  eye  is 
protected  by  an  adhesive  band  ap[)lied  over  the  palpebral  open- 
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ing.      A  drop  of  the   acid  is  then  to  be  spread  transversely- 
over  the  lid,  with  a  glass  rod. 

After  the  acid  has  been  allowed  to  remain  on  the  lid  for  ten  or 
fifteen  seconds,  it  is  to  be  wiped  off.  If  the  entropion  is  not 
corrected  by  this  first  cauterisation,  several  other  applications  of 
the  acid  may  be  made  until  the  lid  has  assumed  its  normal  posi- 
tion. It  sometimes  happens  that  the  operation  is  carried  too  fa^^ 
and  that  the  entropion  is  followed  by  an  eversion  in  the  opposite 
direction.  This  risk  is  to  be  avoided  by  attaching  the  eyelashes 
to  a  thread  fixed  to  the  cheek  for  the  upper  lid,  and  to  the  fore- 
head for  the  lower  lid. 

Excision  of  the  sMn,  as  proposed  hy  Celsus. — This  method  is 
adopted  in  the  graver  forms  of  entropion  ;  and  consists  in  ex- 
cising a  transverse  fold  of  skin,  the  size  of  which  should  be 
proportionate  to  the  degree  of  inversion.  The  operations  des- 
cribed under  blepharoptosis  (see  Plate  XXXVI. ,  fig.  4,  5,  and 
5  Ms)  are  applicable  to  entropion. 

Janson's  method  (see  Plate  XXXVI,,  fig.  6) — In  place  of 
removing  a  horizontal  fold  of  skin,  he  seizes  with  Adams's  forceps, 
a,  a  vertical  fold,  which  he  then  excises  with  the  curved  scissors, 
h.  The  edges  of  the  wound  are  brought  together,  with  threads 
passed  through  the  fold  of  skin  previously  to  its  excision,  or  by 
means  of  the  twisted  suture,  c,  d.  Sometimes  the  excision  of 
one  fold  is  not  sufficient,  and  it  is  necessary  to  remove  two  or 
three. 

Haynes  Walton  dissects  off  with  the  scalpel  the  ciliary  por- 
tion of  the  orbicularis  muscle  which  lies  on  the  edge  of  the 
eyelid,  together  ^vith  that  amount  of  skin  which  covers  the 
muscle,  and  unites  the  wound  by  sutures. 

Crampton' s  ojjeration  modified  hy  Guthrie  (see  Plate  XXXVI., 
fig.  7). — This  operation  is  chiefly  applicable  to  entropions 
arising  from  a  faulty  condition  of  the  tarsal  cartilage  ;  and  is 
performed  in  the  following  manner : — The  surgeon  makes  with 
the  straight  scissors  a  vertical  incision  right  through  the  lid  a 
little  to  the  outside  of  the  pun  eta  lacrymalis.  A  similar  incision, 
&,  is  made  near  the  external  angle  ;  the  enclosed  flap  is  raised, 
and  the  two  incisions  united  by  a  transverse  one  through  the 
mucous  membrane  only.     The  flap  is   then  let  down,  a  small 

8 


122  OPERATIVE   SUEGERY 

transverse  fold  of  skin,  <?,  d^  is  cut  from  the  cutaneous  surface 
of  the  Hd,  and  the  thi-eads,  e,  e,  e,  e,  passed  through  the 
edges  of  the  wounds  to  bring  them  together,  and  fastened  to  the 
forehead,/,/.  This  operation,  which  is  both  painful  and  diffi- 
cult of  execution,  leaves  behind  a  deformity  of  the  lid  which  has 
led  to  its  abandonment. 

Saunders' s plan. — This  consists  in  the  removal  of  the  tarsal 
cartilage.  Having  introduced  beneath  the  lid  one  of  Beer's 
plates,  an  incision  is  made  from  one  angle  to  the  other  parallel 
with  the  palpebral  edge,  and  two  or  three  lines  from  the  roots  of 
the  lashes.  The  skin  is  then  to  be  dissected  as  far  as  the  orbital 
border  of  the  cartilage,  which  is  to  be  seized  with  the  forceps, 
detached  from  the  conjunction  and  removed. 

TricMa&is. 

Tnchiasis,  or  inversion  of  the  eyelashes  against  the  globe  of 
the  eye,  differs  from  entropion  in  that  the  tarsal  cartilage  main- 
tains its  proper  position.  It  may  arise  either  from  a  malposition 
of  the  lashes  or  from  the  abnormal  manner  in  which  they  are 
implanted.  In  the  latter  case  there  may  be  two  (districhiasis) 
or  three  (tristrichiasis)  rows  of  lashes. 

Trichiasis  is  total  when  all  the  lashes  of  the  same  lid  are 
turned  towards  the  eye  ;  it  is  partial  when  only  some  of  the 
lashes  are  thus  placed.  Total  trichiasis,  arising  from  a  mal- 
position of  the  lashes,  may  be  treated  by  the  same  means  that 
have  been  described  for  the  cure  of  entropion,  the  measures 
adopted  being  in  proportion  to  the  gravity  of  the  case.  For 
partial  trichiasis,  M.  Desmarres  seizes  a  small  transverse  fold 
of  skin  close  to  the  border  of  the  affected  lid,  and  excises  it 
with  a  cataract  knife.  When  the  wound  cicatrises  the  lashes 
are  drawn  into  their  normal  position. 

When  these  means  cannot  be  adopted,  we  may  have  i-ecourse 
to  the  following  :  (1)  The  straightening  of  the  lashes  ;  (2)  their 
extraction  ;  (3)  their  cauterisation  ;  (4)  extirpation  of  their  bulbs  ; 
(5)  excision  of  the  free  border  of  the  lid. 

The  straightening  of  the  lashes  is  effected  by  means  of  adhe- 
sive plaster,  by  which  tlie  lashes  are  maintained  in  an  everted 
position  over  the  cutaneous  surface  of  the  Jida.     We  may  also 
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fix  the  affected  lashes  with,  a  thread,  restoring,  and  temporarily 
keeping  them  in  theu"  normal  position  by  attaching  the  thread  to 
the  adjoining  parts  by  means  of  a  small  piece  of  adhesive  plaster* 
This  proceeding,  however,  is  only  applicable  to  partial  trichiasis. 

Extirpation  may  be  practised  with  or  without  cauterisation. 
Extirpation  shoidd  be  effected  by  removing  with  the  hair  forceps 
each  individual  lash.  It  is  often  necessary  to  repeat  the  opera- 
tion, and  it  is  to  prevent  the  lashes  from  budding  out  afresh 
that  cauterisation  is  also  resorted  to.  M.  Champmesme  uses  a 
small  cautery  at  the  end  of  which  is  a  bulb,  surmounted  by  a  fine 
needle.  The  bulb,  or  reservoir  of  heat,  is  heated  to  a  white  heat, 
and  the  point  of  the  needle  is  then  introduced  into  each  bulb  of 
the  lash.  But  this  is  a  long,  painful,  and  difficult  operation. 
M.  Carron  du  Villars  prefers  introducing  into  each  hair  hvlh  a 
long  cold  needle,  and  when  the  needles  are  all  fixed,  they  are 
united  into  a  bundle  and  seized  with  a  curhng  iron,  which  is  raised 
to  a  white  heat.  Heat  is  thus  suddenly  communicated  to  the 
needles,  and  all  the  bulbs  are  cauterised  at  once. 

T  extirpate  the  bulbs,  as  proposed  by  Vacca-Berlinghieri,  a 
plate  of  ivory  is  introduced  beneath  the  lid,  an  incision  made 
parallel  to  its  margin,  according  to  the  extent  of  the  trichiasis. 
Two  small  vertical  incisions  are  then  made  from  the  extremities 
of  the  first  incision,  so  as  to  permit  of  a  small  flap  of  skin  to 
be  raised  behind  which  the  bulbs  are  brought  into  view,  and 
dissected  out  one  by  one.  M.  Petrequin,  of  Lyons,  removes  the 
small  flap  of  skin,  and  when  cicatrisation  has  taken  place,  the 
border  of  the  lid  is  restored  to  its  proper  condition. 

Excision  of  the  margin  of  the  lid  is  done  with  scissors,  taking 
care  to  spare  the  punctum  lacrymale.  ,  Partial  trichiasis  may 
also  be  treated,  after  Schreger,  by  the  excision  of  a  small  V- 
shaped  flap,  just  as  Adams  operates  for  ectropion. 

Ectropion  (PL  XXXVI.,  figs.  8—9,  &  PI.  XXXVII.,  figs.  1—2). 

Ectropion  or  retroversion  of  the  lids,  is  often  produced  by  the 
same  causes  as  those  which  give  rise  to  entropion. 

Diseases  of  the  conjunctiva,  deformities  of  the  tarsal  cartilage, 
a  shrinking  of  the  skin  or  affections  which  cause  it,  disease  of 
the  orbicular  muscle,  caries  of  the  edge  of  the  orbit,  etc.,  are  so 
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many  causes  producing  different  varieties  of  ectropion,  for  eacTi 
of  which  special  treatment  is  requii^ed. 

Ectropion  occasioned  by  diseases  of  the  conjunctiva. — If  acute 
inflammation  of  the  conjunctiva  has  caused  a  temporary  tume- 
faction, the  ectropion  thus  produced  may  be  combatted  by 
scarijfications,  or  by  the  applic  ation  of  lunar  caustic.  But  if  in 
consequence  of  this  inflammation  the  conjunctiva  is  hypertrophic 
and  the  seat  of  fungous  granulations,  cauterisation  will  then  be 
insufficient,  and  it  will  be  necessary  to  excise  the  swelling  formed 
by  the  diseased  membrane.  The  excision  is  effected  by  seizing 
the  conjunctiva  with  the  forceps  or  hook,  and  cutting  off  the 
exuberant  part  with  the  curved  scissors.  Care  must  be  taken 
not  to  remove  too  much  tissue,  other'w'ise  entropion  will  result. 
The  lid  is  then  drawn  up  and  kept  in  contact  with  the  globe  of 
the  eye  by  means  of  a  bandage, 

Antyllus  removed  from  the  diseased  mucous  membrane  a 
triangular  flap,  the  base  of  which  was  turned  towards  the  free 
border  of  the  lid  ;  but  this  plan  has  no  advantage  over  the  one 
above  described. 

Bieffenhach's  operation  (Plate  XXXVII.,  figs.  3  to  6.)— To  re- 
store the  lower  eyelid  to  its  proper  position,  by  operating  upon 
the  conjunctiva,  a  transverse  incision,  a,  h,  is  made  over  the 
cutaneous  surface  of  the  lid,  beyond  the  adherent  border  of 
the  tarsal  cartilage.  This  incision  should  go  completely  through 
the  lid  as  far  as  the  conjunctiva.  The  latter  should  then  be 
seized  with  the  forceps,  c,  and  drawn  out  through  the  lips  of  the 
wound,  in  such  a  manner  as  to  turn  the  lid  inwards.  The 
hernial  portion  of  mucous  membrane  is  excised  with  fine  scissors, 
and  the  lips  of  the  wound  are  united  to  the  lower  lij)  of  the 
cutaneous  wound  by  several  sutures. 

Adams  s  operation  (Plate  XXXVI.,  fig.  8). — It  must  always  be 
recollected  that  ectropion  is  due  to  an  abnormal  lengthening  of 
the  eyelid.  We  may,  therefore,  remove  from  the  lid  a  triangular 
flap  comprising  its  whole  thickness.  The  base  of  the  flap  should 
be  at  the  free  border  of  the  lid,  and  be  proportioned  to  its  loose- 
ness. The  two  edges  of  the  wound  are  then  to  be  brought 
together  Vjy  means  of  a  twisted  suture,  as  directed  in  the  case  of 
coloboma. 
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M.  Besmarres's  operation  (see  Plate  XXXVII.,  figs.  1  Si  2). — 
M.  Desmarres,  wishing  to  avoid  the  visible  and  objectionable 
cicatrix  which  is  always  left  after  Adams's  operation,  adopts  the 
following  method  : — One  horizontal  incision,  a,  b,  is  made  from 
the  external  angle  of  the  eye  ;  and  a  second,  c,  h,  commencing  at 
the  free  border  of  the  retroverted  lid,  meets  the  first  incision  at  h. 
Two  other  incisions,  a,  d,  c,  d,  describe  on  the  conjunctiva  a  small 
triangular  flap,  the  base  of  which  coincides  with  the  base  of  the 
first  flap,  a,  b,  o  ;  the  tissues  enclosed  within  these  incisions  are 
then  excised,  while  the  two  edges  of  the  wound,  a,  b,  and  c,  b,  are 
united  by  means  of  sutures,  fig.  2,  a,  a,  a;  the  resulting  cicatrix  is 
hid  in  the  folds  of  the  external  angle  of  the  eye. 

Ectropion  caused  by  elongation  and  malformation  of  the  tarsal 
cartilage. — This  is  to  be  remedied  by  excising  the  cartilage. 
Weller  first  removes  the  fungous  growths  which  cover  the  con- 
junctiva, and  then  excises  about  the  twelfth  or  sixth  of  an 
inch  of  the  tarsal  cartilage,  taking  care  to  spare  the  external 
ridge  of  the  border  of  the  lid.  The  wound  is  then  allowed  to 
heal  of  itself. 

Under  the  name  of  tarsoro/phy,  "Walther  has  described  a 
method  which  consists  in  removing  within  the  same  triangular 
flap  the  two  external  ends  of  the  cartilages.  The  base  of  the 
flap  embraces  all  the  external  angle  of  the  eye,  while  the  apex 
points  towards  the  temple.  The  lips  of  the  wound  are  then 
united  by  means  of  several  twisted  sutures. 

Ectropion  from  contraction  of  the  shin. — The  cicatrisation  of 
bums  and  wounds  which  are  attended  with  loss  of  substance,  is 
the  most  frequent  cause  of  this  variety  of  ectropion.  In  some 
cases  we  may  resort  to  Adams's  operation  (PI.  XXXVI.,  fig.  8), 
taking  care  to  prolong  one  of  the  incisions  beyond  the  summit  of 
the  triangle. 

If  the  cicatricial  bridles  are  of  small  extent  and  have  not  con- 
tracted adhesions  to  the  adjacent  bones,  we  may  cut  them  through 
transversely,  and  enlarge  the  space  occupied  by  the  cicatrisation^ 
by  keepiag  apart  the  Hps  of  the  wound  by  means  of  adhesive 
plaster,  or  we  may  prevent  immediate  union  by  the  interposition 
of  some  foreign  body,  or  we  may  follow  the  recommendation 
of  M.  Amussat  and  destroy  daily  the  cicatricial  tissue  as  fast  as  it 
forms  at  the  bottom  of  the  wound. 
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Should  the  cicatrix  adhere  to  the  ridge  of  the  orbit,  we 
must  enclose  it  between  two  incisions,  dissect  freely  the  lips  of 
the  wound,  and  bring  them  forwards  over  the  cicatrix  on  the 
bone. 

This  operation  has  been  successfully  performed  by  MM.  . 
d'Ammon  and  Desman-es. 

When  the  cicatrices  are  too  extensive  to  admit  of  our  adopting 
the  above  measures,  we  must  have  recourse  to  blephoraplasty 
(see  PI.  XXXVII.,  fig.  3,  4,  5,  6). 

The  affections  of  the  orhicularis  palpebrarum  which  give  rise  to 
ectropion  are  :  spasmodic  contraction  and  displacement  of  the 
fibres  of  the  muscle.  In  the  first  case  the  usual  medical  treat- 
ment should  be  adopted.  If  that  fail,  we  must  cut  across  the 
fibres  of  the  muscle  beyond  the  part  which  adheres  to  the  car- 
tilage. In  the  latter  case  M.  Desmarres  strongly  recommends 
cauterisation  with  sulphuric  acid,  or  the  excision  of  a  cutaneous 
fold  near  the  ciliary  margin  of  the  lids.  By  this  means  the 
fibres  which  are  averted  from  the  free  border  of  the  tarsal 
cartilage  would  be  liberated. 

TUMOURS  OF  THE  EYELIDS. 

I.  Encysted  tumours. — "With  respect  to  their  seat  they  are : 
(1)  sub-cutaneous ;  (2)  sub-muscidar,  beneath  the  orbicular 
muscle  ;  (3)  sub-mucous,  between  the  tarsal  cartilage  and  the 
conjunctiva. 

The  surgical  treatment  to  be  adopted  in  these  cases  consists  of 
incision,  cauterisation,  and  excision.  The  tumours  may  be 
reached  either  from  the  anterior  surface  of  the  lids  or  from  the 
conjunctiva  ;  but  their  situation  will  indicate  the  best  plan  to 
be  adopted.  Incision  into  and  extirpation  of  the  cysts,  from  the 
conjunctiva  have  the  advantage  of  not  being  followed  by  visible 
cicatrices,  and  of  not  exposing  the  lids  so  much  to  erysipelas. 

Incision  alone  is  rarely  sufficient  to  prevent  their  return.  It 
is  chiefly  applicable  to  those  tumours  which,  being  seated  between 
the  conjunctiva  and  the  tarsal  cartilage,  are  adherent  to  the  car- 
tilage, and  when  their  dissection  necessitates  a  loss  of  tissue,  the 
cicatru»ati(jn  of  which  would  ultimately  lead  to  an  entroi)ion. 
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Incision  combined  with  the  application  of  the  nitrate  of  silver 
is  more  efficacious,  as  then  adhesive  inflammation  is  set  up  in  the 
walls  of  the  cyst. 

In  order  to  cut  into  and  excise  the  cysts  from  the  conjunctiva, 
an  assistant  keeps  with  his  fingers  or  with  smooth-bite  forceps 
the  lid  retroverted  over  a  small  rod,  or  other  support  (see  Plate 
XXXVIII.,  fig.  8).  The  surgeon,  with  a  pair  of  forceps  and  a 
small  bistoury,  makes  an  incision  into  the  conjunctiva  which 
should  pass  a  Httle  to  the  right  and  left  of  the  tumour,  and  then 
the  cyst  may  be  dissected  and  raised  without  being  opened.  To 
remove  these  cysts  from  the  anterior  surface  of  the  lids,  the  lid 
is  to  be  held  between  the  fingers,  and  the  dissection  proceeded 
with  as  above  described  In  all  cases  the  tumour  should  be 
cautiously  isolated  from  the  tarsal  cartilage. 

Desmarres's  operatim  (Plate  XXXVII.,  fig.  7).— This  has  the 
advantage  of  being  more  easy,  by  tensing  the  lid,  and  stopping 
the  hpemorrhage  by  maintaining  pressure  all  round  the  tumour.  A 
pair  of  annular  forceps,  one  branch  of  which  ends  in  a  plate  and 
the  other  in  a  ring,  takes  hold  of  the  lid.  The  ring  in  being 
pressed  towards  the  plate  presses  around  the  tumour  so  as  to 
stop  the  haemorrhage.  The  forceps  is  entrusted  to  an  assistant, 
and  the  surgeon  dissects  out  the  tumoin-  in  the  manner  already 
described. 

II.  CJuilazion  is  a  small,  indolent,  and  slightly  movable 
tumour,  occupying  the  free  border  of  the  lids.  It  is  not  imusual 
to  meet  with  a  series  of  them,  forming  a  chaplet  from  one 
corner  of  the  eye  to  another.  They  should  be  treated  in  the 
same  manner  as  other  encysted  tumours. 

III.  Erectile  tumours. — Compression,  the  ligature,  and  cauteri- 
sation can  be  successfully  employed  in  these  cases.  The  form 
and  extent  of  the  tumour  will  show  what  means  should  be 
adopted.  For  cauterisation,  Carron  du  Villars  transfixes  the 
tumour  with  several  needles,  which  he  unites  to  a  metallic  ball. 
The  ball  is  heated  to  whiteness  and  the  cauterisation  is  followed 
by  suppuration,  which  destroys  the  tumour. 

IV.  Cancerous  tumours. — The  excision  of  these  tumours  can- 
not be  submitted  to  any  particular  rule.  They  may  be  enclosed 
between  two  curved  incisions  or  two  incisions  in  the  shape  of  a  V, 
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The  lips  of  the  wound  may  then  be  brought  together  with  sutures, 
provided  its  extent  and  form  permit  of  it. 

V.  Encanthis,  or  tumour  of  the  caruncula  lachrymalis,  may 
be  treated  by  cauterisation,  or  it  may  be  extirpated.  The  latter 
method  is  to  be  preferred.  By  means  of  a  hook,  or  the  forceps, 
the  tumour  is  drawn  outwards,  and  is  then  excised  either  with 
the  bistoury  or  the  cxirved  scissors. 

Blepharoplasty  (Plate  XXXVIL,  fig.  3,  4,  5,  6). 

This  operation  is  one  by  which  we  repair,  at  the  expense  of  the 
adjoining  parts,  eyelids  which  have  undergone  a  partial  or  total 
loss  of  substance. 

The  measures  which  have  been  adopted  in  order  to  attain  this 
object  may  be  arranged  under  the  three  following  methods  :  that 
of  extension,  that  of  displacement,  or  inclination  (the  French 
method),  and  that  of  torsion  of  the  flaps  (Indian  method). 

1.  Operation  hy  extension. — Jones's  operation  (Plate  XXXVIL, 
fig.  3). — Having  pared  the  edges  surrounding  the  lost  substance, 
two  incisions,  a,  d,  and  h,  d,  are  to  be  made,  beginning  at  the 
lips  of  the  defective  part,  and  terminating  in  the  shape  of  a  V 
on  the  forehead,  for  the  upper  lid,  or  on  the  cheek,  for  the 
lower  lid.  The  base  of  this  triangular  flap  will  generally  suffice 
to  repair  the  damaged  lid.  This  first  part  of  the  operation  being 
finished,  he  proceeds  to  dissect  the  triangular  flap,  beginning  at 
its  apex.  The  lid  then  assumes  its  natural  form.  Sutures  are 
then  to  be  applied  in  the  edges  of  the  wound,  c,  d,  which  is 
left  behind  in  consequence  of  the  displacement  of  the  flap. 
Fig.  3  represents  the  operation  finished,  the  flap,  a,  b,  c,  having 
been  raised  in  order  to  compensate  for  the  loss  of  substance. 
(The  line,  a,  b,  should  not  be  an  incision  as  represented  in  the 
plate.) 

2.  Operation  by  displacement.  —  DieffenbacKs  operation.  — 
DiefFenbach,  having  raised  a  triangular  flap,  a,  ft,  c  (fig,  4),  makes 
an  incision  from  the  external  angle,  b,  and  from  the  point,  d, 
he  encloses  by  another  incision,  d,  e,  a  flap,  c,  b,  d,  e,  ad- 
hering by  a  pedicle,  c,  e.  This  flap  is  to  be  dissected  and  carried 
inwards  upon  the  wound,  a,  6,  c,  where  it  is  fixed  by  sutures. 
It  leaves  bi^hiiid  it  another  wound,  which  veiy  soons  heals. 
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3.  Operation  hy  torsion  of  the  flap  (Grsefe  &  Fricke,  figs.  5,  6). — 
The  morbid  cicatrices  may  be  removed  by  two  incisions  which 
enclose  an  elliptical  wound,  a,  b,  c,  d.  A  flap  is  then  cut  at 
the  expense  of  the  fronto-temporal  region  of  the  upper  hd ;  and 
of  the  cheek  for  the  lower  lid.  This'  flap  should  be  of  the 
same  shape  as  the  wound,  and  nearly  a  quarter  of  an  inch 
larger  than  it.  It  is  cut  by  making  from  the  point,  c,  an  incision 
which  must  be  carried  as  far  as  e,  /,  and  brought  back  on  a 
level  with  and  outside  the  point,  c.  The  flap,  having  been 
carefully  dissected,  must  be  twisted  on  its  pedicle  in  order  to 
place  it  horizontally  on  a,  h,  c,  d,  where  it  shoiild  be  fastened 
by  the  sutures,  a,  a,  a  (fig.  6).  The  edges  of  the  artificial 
wound  may  then  be  brought  together  with  the  twisted  suture. 
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PLATE  XXXVIII. 
OPERATIONS  ON  THE  LACHRYMAL  APPARATUS. 

Anatomy. 

Fig.  1. —  Vertical  antero-posterior  section,  slioioing  the  relations  of 
the  nasal  fossce,  the  mouth,  and  the  pharynx. — a.  the  inferior  tvir- 
binated  bone  ;  h,  Laf crest's  probe  introduced  into  the  nasal 
passage  through  the  inferior  meatus ;  c,  Belloc's  sound  for 
pkigging  the  nasal  fossae  ;  d,  Deleau's  probe  introduced  into  the 
Eustachian  tube,  e;  f,  probe  iatroduced  into  the  internal 
orifice  of  Steno's  duct. 

Fig.  2. — Anatomy  of  the  lachrymal  apparatus. — This  consists  of 
the  lachrymal  gland  and  its  excretory  ducts,  the  lachrymal  ducts, 
the  lachrymal  sac,  and  the  nasal  duct. 

The  lachrymal  gland  is  composed  of  two  distinct  portions,  one 
overlapping  the  other.  The  larger  or  orbital  portion  is  placed  in 
the  hollow  on  the  inner  side  of  the  external  angular  process  of  the 
frontal  bone,  to  which  it  is  tolerably  firmly  united  by  fibrous 
bands,  its  anterior  surface  corresponding  with  the  orbital  arch. 
The  palpebral  portion,  of  less  size  than  the  other,  is  situated 
a  little  lower  and  to  the  outside  ;  it  is  covered  by  the  upper 
eyelid,  and  by  a  dense  fibrous  membrane  ;  its  inferior  border 
being  often  in  relation  to  the  upper  border  of  the  tarsal  cartilage. 
The  puncta  lacrymalia  are  only  the  external  orifices  of  the 
ducts  of  the  same  name,  6  and  e,  fig  2.  Situated  on  the  free 
border  of  the  lids,  about  one-eighth  of  an  inch  outside  the  inter- 
nal commissure,  they  present  the  form  of  minute  gaping  holes  in 
two  small  conical  tubercles,  the  lower  one  looking  upwards  and 
the  upper  one  downwards.  Their  calibre  will  allow  the  intro- 
duction of  a  boar's  bristle  ;  and  among  southern  people,  in 
whom  they  are  much  larger,  they  will  easily  admit  a  small 
probe.  According  to  Janin,  the  lower  punctum  is  larger  than  the 
upi)er,  a  fact  which  we  may  turn  to  account  in  catheterism  of 
the  lachrymal  passages. 

The  lachrymal  ducts,  h  and  c,  embedded  in  the  substance  of 
the  lids,  conduct  the  tearw  into  the  lachrymal  sac.    In  i:)erforming 
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catheterism,  their  angular  direction  should  be  borne  in  mind. 
Taking  their  departure  from  the  puncta,  they  extend  perpendicu- 
larly (the  upper  one  upwards,  and  the  other  downwards)  into 
the  lid.  After  a  short  course  of  about  the  twelfth  of  an  inch,  they 
suddenly  bend,  the  upper  one  being  directed  inwards,  and  a 
little  obliquely  from  above  downwards  ;  and  the  lower  one  in 
the  same  direction,  but  from  below  upwards.  The  lachrymal 
ducts  thus  meeting  each  other  often  open  into  the  lachi-ymal  sac 
by  a  common  duct,  but  more  fi-equently  they  are  separated  by 
a  partition.  Their  texture  is  loose,  and  by  means  of  slight 
tractions  made  externally  over  the  borders  of  the  lids,  we  may 
make  their  curved  form  sufficiently  straight  to  admit  of  our  in- 
troducing straight  probes.  Their  calibre,  which  is  considerably 
greater  than  that  of  the  puncta  lacrymalia,  is  maintained  by  the- 
elasticity  of  its  walls. 

The  lachrymal  sac,  d,  and  the  nasal  duct  form,  by  their  union, 
one  channel  through  which  the  tears  flow  into  the  inferior 
meatus,  below  the  inferior  turbinated  bone.  The  sac  which  con- 
stitutes its  upper  portion  consists  of  a  small  oblong  and  vertical 
reservoir,  into  which  the  lachrymal  ducts  open.  Terminated 
above  by  a  cul-de-sac,  it  is  continuous  below  with  the  nasal  duct. 
It  is  lodged  in  an  osseous  groove  formed  behind  and  within  by 
the  approximation  of  the  os  unguis,  with  the  nasal  process  of  the 
superior  maxilla  and  inferior  turbinated  bone.  Its  external  half 
is  membranous,  and  is  covered  by  the  tendon  of  the  orbicular 
muscle,  which  the  lachrymal  sac  causes  to  jut  out  both  above 
and  below.  This  relation  is  of  some  importance,  the  tendon  of 
the  above  muscle  serving  as  a  guide  in  penetrating  the  lach- 
rymal sac.  The  insertion,  however,  of-  this  tendon  is  subject  to 
variations,  so  that  the  surgeon  is  sometimes  obhged  to  have 
recourse  to  other  data.  The  upper  oi'ifice  of  the  nasal  duct  is 
found  behind  the  osseous  ridge,  which  is  met  with  on  the 
inside  of  the  base  of  the  orbit,  when  following  with  the  finger, 
from  without  inwards,  the  inferior  orbital  ridge.  This  bony 
projection,,  which  limits  the  lachiymal  groove  below,  is  the  most 
reliable  landmark. 

The  nasal'  duct,  which  is  a  continuation  of  the  lachrymal  sac, 
is   formed,  as   regards  its  bony  portion,  in  front  by  the  nasal 
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process  of  the  maxillary  bone,  on  the  inside  and  behind  by  the 
OS  unguis  and  the  small  process  of  the  inferior  turbinated  bone, 
and  on  the  outside  by  the  internal  wall  of  the  antrum  High- 
morianum.  "VVe  can,  therefore,  through  the  posterior  wall  of  the 
nasal  duct,  reach  either  the  nasal  fossfe  or  the  antrum. 

The  length  of  the  duct  varies  from  two-thirds  to  four-fifths  of 
an  inch  ;  its  upper  orifice  is  elliptical  from  behind  forwards, 
and  its  diameter  in  the  same  direction  may  be  over  a  quarter  of 
an  inch.  The  lower  orifice,  situated  beneath  the  inferior  turbi- 
nated bone,  is  wedge-shaped  from  within  outwards,  at  the 
expense  of  the  external  wall  of  the  nose.  In  front  it  is  provided 
with  a  small  valve,  which  is  often  sufficiently  developed  to 
prevent  the  introduction  of  instruments,  except  from  behind 
forwards. 

Fig.  3. — Catheterism  of  the  laclwymal  passages  through  the 
tipper  punctum  lacrymale. — a,  Mejean's  probe  ;  b,  Seton. 
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PLATE  XXXIX. 

OPEEATIOXS    WHICH    ARE    PERFORMED    ON   THE 

LACHRYMAL  APPARATUS  (Continued). 

Fig.  1,  —  Catlieterism  of  the  lachrymal  passages  through  the 
lower  orifice  of  the  nasal  duct. — Laforesfs  method. — a,  first 
position  of  the  catheter ;  h,  second  position ;  the  back  of  the 
instrument  is  inserted  in  the  lower  orifice  of  the  nasal  duct ;  <?, 
third  position  of  the  catheter  introduced  into  the  nasal  duct. 

Fig.  2. — TemporaTy  dilatation  of  the  lachi'ymal  passages. — 
J.  L.  Petifs  method,  modified  hy  Desmarres. — a,  the  fingers  of 
an  assistant  pulling  the  external  angle  of  the  Kds  in  order  to 
make  prominent  the  tendon  of  the  orbicularis  palpebrarum; 
while  the  surgeon  punctures  the  lachrymal  sac  with  the  bistoury, 
Z>,  and  introduces  into  the  orifice  the  probe,  c. 

Fig.  3. — Third  step  of  the  operation. — A  grooved  director,  a 
is  inserted  into  the  lachrymal  duct,  and  serves  to  introduce  the 
piece  of  cat-gut,  a.  by  which  temporaiy  dilatation  is  to  be 
efiected. 

Fig.  4. — Permanent  dilatation — introduction  of  the  canula. 
— The  duct  opened  by  the  bistoury,  a,  which  presses  against  thei 
posterior  lip  of  the  wound.  The  surgeon  introduces  the  canula, 
I,  with  the  assistance  of  mandrel  forceps. 

LACHRYMAL  TUMOUR  AND  FISTULA. 
Steps  of  the  Operations. 

The  different  affections  to  which  the  lachrymal  apparatus  is 
exposed  may  ca^ise  a  mechanical  stoppage  of  the  tears,  or  give 
rise  to  an  accumulation  of  fluid  in  the  lachrymal  sac,  which  dis- 
tends it  and  produces  a  lachrymal  tumour. 

If  the  tumour  is  not  removed  by  appropriate  treatment,  it 
increases  in  size,  the  skin  inflames,  ulceration  takes  place,  and 
the  fluid  contained  inside  the  sac  runs  out  through  a  false  pas- 
sage, and  gives  rise  to  a  lachrymal  fistula.  In  the  surgical  treat-< 
ment  of  these  affections  we  endeavour  to  fulfil  one  of  the  three 
following  intentions  ; — 1.  The  re-establishment  of  the  natural 

10 


134  OPERATIVE   SURGERY 

passage   for    the   tears.      2.    The  production  of  new   channels. 
3.  The  obliteration  of  the  natural  channels. 


1.  Hie  re-estahlisTiment  of  the  natun 

The  means  employed  for  this  purpose  are  :  injections,  cathe- 
terism,  dilatation,  and  cauterisation. 

1.  I)}jectwjis.  —  Often  employed  with  success  in  cases  of 
obstruction,  injections  at  the  same  time  permit  of  our  conveying 
into  the  lachrymal  ducts  medicated  fluids.  An  Anel's  syringe 
is  used  for  the  purpose.  The  patient  being  seated  in  a  chair, 
with  his  head  kept  in  position  by  an  assistant,  the  surgeon  places 
himself  in  front  of  him,  holding  the  syringe  in  his  right  hand 
for  operating  upon  the  left  eye,  and  (unless  he  is  ambidextrous) 
standing  behind  the  patient,  when  operating  on  the  right  eye. 
The  fingers  of  the  other  hand  should  gently  evert  the  lower  lid, 
so  as  to  project  forward  the  orifice  of  the  inferior  punctum  lach- 
rymale,  which  is  to  be  chosen  becavise  it  is  shorter  and  larger 
than  the  upper  one.  The  end  of  the  syringe  should  be  intro- 
duced perpendicularly  to  the  palpebral  border.  It  often  hap- 
pens that  the  punctum  contracts,  and  i^revents  the  introduction 
of  the  syringe  ;  but  by  gentle  and  careful  pressure  we  may 
easily  overcome  the  momentary  resistance  set  up  by  the  con- 
traction of  the  puncta.  The  nozzle  being  introduced  to  a  depth 
of  one  or  two  Unes,  we  must  depress  the  syringe  externally  so  as 
to  engage  the  nozzle  in  the  horizontal  portion  of  the  duct. 
Once  the  lachrymal  sac  reached,  the  surgeon  should  gradually 
propel  the  fluid  in  order  to  overcome  the  obstruction  in  the 
duct.  This  will  have  been  effected  when  the  fluid  flows  pretty 
freely  from  the  nostril. 

2.  Catheterism. — Catheterism  is  performed  by  means  of  silver 
probes  sufificiently  fine  to  pass  through  the  lachrymal  puncta.  It 
is  best  to  pass  them  through  the  upper  duct.  Gentle  traction 
made  externally  upon  the  upper  lid  will  straighten  the  angular 
direction  of  the  duct  into  which  the  probe  is  introduced  ;  and 
thus  we  endeavour  to  push  it  into  the  nasal  duct. 

Catheterism  throucjh  the  inferior  orifice  of  the  nasal  duct. — La- 
foresis  metohd. — This  operation  is  ])erformed  by  means  of  either 
hollow  or  plain  probes,  the  curvature  of  which  corresponds   to 
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that  of  the  nasal  duct.  The  patient  being  seated,  an  assistant 
keeps  the  head  in  a  firm  position,  and  a  little  inclined  backwards. 
The  surgeon  then  introduces  the  end  of  the  sound  underneath 
the  nostril  in  such  a  manner  that  it  can  be  passed  beneath  the 
inferior  turbinated  bone  of  the  nasal  fossse,  by  giving  to  the 
instrument  a  rotatory  movement  (see  PL  XXXIX.,  fig.  1  a). 
The  efiect  of  this  rotatory  movement  is  to  engage  the  end  of  the 
sound  in  the  lower  orifice  of  the  nasal  duct  ;  an  operation  whic 
is  carried  out  by  gentle  to-and-fro  movements,  for  it  is  always 
from  behind  forwards  that  we  must  enter  the  inferior  orifice ; 
b  represents  the  second  position  of  the  sound.  In  order  to 
make  it  enter  the  nasal  duct,  it  is  necessary  to  give  the  instru- 
ment a  half  turn,  by  which  means  its  curve  is  carried  in- 
wards and  downwards  (e).  Directly  this  third  step  in  the 
operation  is  accomplished  the  souild  easUy  reaches  the  lachrymal 
sac.  Plain  sounds  are  sufficient  to  remove  obstructions,  but 
once  the  passage  is  free,  we  must  have  recourse  to  the  hollow 
sounds  of  Gensoul,  with  which  it  is  easy  to  use  injections  from 
below  upwards. 

3.  Dilatation. — Mejean's  operation. — This  consists  in  perform- 
ing catheterism  through  the  superior  lachrymal  punctum  with  a 
probe  whose  upper  end  is  perforated  and  threaded  with  silk. 
The  probe  passes  through  the  nasal  duct  as  far  as  the  inferior 
meatus,  carrying  the  thread  with  it.  Or  the  eyelet  end  of  the 
probe  may  be  introduced,  and  then,  when  this  end  has  cleared 
the  nasal  fossse,  the  thread  may  be  passed  and  drawn  through 
(see  PL  XXXVIII.,  fig.  3).  By  this  means  the  lachrymal 
puncta  will  be  less  frayed. 

4.  Dilatation  hy  an  artificial  ojjening^ — J,  L.  Petit  makes  at 
first  an  incision  into  the  lachrymal  sac  for  the  purpose  of  intro- 
ducing the  foreign  bodies  that  are  intended  to  dilate  the  duct. 
He  uses  a  grooved  bistoury,  over  which  he  passes  every  day 
into  the  duct  a  different  bougie.  The  external  wound  soon 
heals  up.     Scarpa  uses  a  leaden  style. 

Lecat  opened  the  sac  in  the  same  manner,  but  in  place  of 
using  a  bougie,  or  any  other  solid  body,  he  inserted  in  the 
lachrymal  passages  a  thread,  by  means  of  which  he  lifted  up  a 
tent  into  the  nasal  duct.     This  method  does  not  differ  from  that 
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of  Mejean,  except  that  the  artificial  opening  facilitates  the 
passage  of  the  thread. 

Ponteau.  in  order  to  spare  the  patient  the  disfigurement  of  a 
cicatrix,  enters  the  sac  from  the  internal  surface  of  the  lid. 

Jurine  introduced  at  first  a  canula,  in  which  he  placed  a 
curved  probe,  passing  it  out  by  the  nostrils  and  carrying  with 
it  the  thread  to  draw  up  the  tent. 

Pamard  passed  into  the  canula  the  spring  of  a  watch,  which 
in  virtue  of  its  elasticity  passes  outside  the  nostrils  and  then 
recoils  upwards  with  the  thread  to  which  the  tent  is  fixed. 

Fournier  fastened  to  the  thread  a  grain  of  lead  for  the  purpose  of 
drawing  it  outside. 

Cahunis  laid  hold  of  Mejean's  probe  previously  introduced  into 
the  lachrymal  passages  by  passing  beneath  the  turbinated  bone 
a  plate  with  a  hole  in  it,  and  with  which  he  seized  the  lower 
end  of  the  probe.  A  second  plate,  gliding  upon  the  first,  nij)s 
the  end  of  the  instrument,  which  is  then  easily  drawn  out. 

M.  Manec  introduces  into  the  nasal  duct,  from  below  upwards, 
a  sound  provided  with  a  sharp  point.  The  sharp  point  pushed 
up  pierces  from  behind  forward  the  anterior  wall  of  the  lach- 
rymal sac,  and  admits  through  its  eye  the  introductions  of  a 
thread  which  can  then  be  drawn  downwards  and  by  means  of 
which  a  tent  can  be  drawn  up. 

M.  Morel  LavelUr  makes  use  of  a  probe  curved  in  the  form 
of  an  arc,  supporting  a  thread  which  is  fixed  by  a  small  groove 
at  the  end  of  the  instrument.  The  thread  thus  is  easily  seized 
with  forceps  beneath  the  inferior  turbinated  bone,  and  drawn 
out. 

Such  are  the  chief  modifications  of  the  operations  of  J.  L. 
Petit  and  Lecat,  in  order  to  facilitate  the  passage  of  the  thread 
through  the  lachrymal  i)assage.s.  Whatever  plan  is  adopted,  the 
rules  of  cutting  into  the  sac  are  the  same. 

M.  .Desmarres'  operation  (see  PI.  XXXIX.,  figs.  2  &  3). — The 
instruments  required  for  this  operation  are  a  bistoury,  a  directoi', 
a  hollow  sound,  and  cord  made  of  cat-gut. 

M7'st  Sfrj). — Puncture. — An  assistant  should  keep  the  head 
of  the  patient  still,  and  with  his  finger  draw  aside  the  external 
angle  of  the  eye^in  order  to  make  prominent  the  tendon  of  the 
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orbicularis  muscle,  as  this  tendon  is  a  guide  in  finding  out  the 
upper  orifice  of  the  nasal  duct  (see  Anatomical  Indications). 
The  bistoury  being  held  in  the  right  hand,  the  little  finger  of 
which  rests  upon  the  malar  bone,  is  plunged  into  the  lachrymal 
sac  from  before  backwards  in  the  direction  of  the  os  unguis  ; 
then  the  handle  of  the  instrument,  being  depressed  a  little  in- 
wards and  backwards,  until  it  nearly  touches  the  eyebrows,  the 
blade  is  made  to  penetrate  about  two  or  three  lines  into  the 
lachrymal  sac  and  the  nasal  duct. 

If  there  has  been  previously  a  fistulous  opening  a  little  distance 
off,  the  incision  should  be  carried  up  to  it  in  order  to  completely 
divide  the  fistulous  tract. 

Second  step. — Introductioyi  of  a  prohe^  over  wJiicli  is  passed 
a  liollow  sound. — The  bistoury  is  half  withdrawn,  and  along  its 
blade  a  probe  passed  and  thrust  into  the  nasal  duct  (fig.  2). 
This  probe  serves  the  purpose  of  conducting  a  grooved  sound. 

Third  step. — Introduction  of  the  cat-gut  cord  (fig.  3). — The 
sound  being  inserted  in  the  nasal  duct,  the  cat-gut  cord,  which 
is  to  efiect  the  dilatation,  is  passed  through  the  sound,  which  is 
afterwards  withdrawn.  This  cord  presents  above  two  small 
wings,  as  it  were,  which  prevent  it  from  falling  into  the  nasal 
duct.  It  should  be  changed  every  day  for  one  of  larger  size,  and 
soon  Scarpa's  style  may  be  substituted  for  it.  The  introduction 
of  the  cord  is  often  followed  by  a  pretty  active  inflammatory 
reaction,  occasioned  by  the  swelling  of  the  cord  in  the  interior  of 
the  duct.  It  is  therefore  necessary  to  withdraw  it  at  the  end  of 
twenty-four  hours,  and  to  introduce  a  very  fine  Scarpa's  style, 
which  can  be  every  day  replaced  by  other  nails  which  gradually 
increase  in  size. 

5.  Permanent  dilatation. — Introduction  of  a  permanent 
canula. — Vesalius  was  the  first  to  apply  the  canula  to  the  treat- 
ment of  lachrymal  affections.  This  method,  revived  a  long  time 
afterwards  by  Foubert,  Wathen,  and  Pellier,  has  been  adopted 
and  modified  by  Dupuytren.  Dupuytren's  operation  consists  of 
two  stages  :  puncture  of  the  sac  and  introduction  of  the  canula. 
The  first  step  in  the  operation  is  the  same  as  for  temporary  dila- 
tation described  above  (M.  Desmarres'  method).  To  introduce 
the  canula  the  lips  of  the  wound  should  be  separated  by  pressing 
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upon  their  posterior  edge  with  the  handle  of  the  bistoury. 
Then  the  canula  should  be  inserted  into  the  sac  and  duct  ;  and 
directly  it  has  entered  the  duct  the  bistoury  is  to  be  withdrawn, 
and  the  canula  pushed  down  until  its  upper  edge  disappears  in 
the  lachrymal  sac.  In  order  to  ensure  the  proper  position  of  the 
canula  in  the  sac  and  duct  the  following  experiment  should  be 
made.  The  nose  and  mouth  of  the  patient  being  closed,  he  must 
be  directed  to  make  a  strong  expiration  ;  if  the  canula  is  in  a 
proper  position  a  little  blood  mixed  with  air  will  exude  from  the 
external  wound.  As  a  dressing  for  the  wound  we  may  apply  to  it 
a  small  piece  of  court  plaster,  'v   -,  \ 

MlSl .  Berard  and  Cloquet  dilate  the  duct  with  a  tent  before 
the  introduction  of  the  canula.  This  precaution  is  useful,  as  the 
walls  of  the  duct  are  thus  habituated  to  the  contact  of  foreign 
bodies,  and  are  less  exposed  to  the  inflammatory  reactions  which 
so  often  occur  after  the  immediate  introduction  of  canulas. 
I  The  form  of  the  canula  has  been  variously  modified.  That 
adopted  by  Pellier  had  two  enlargements,  one  above  and  one  in 
the  middle.  Dupuytren  designed  a  canula  with  an  enlargement 
above,  in  order  to  facilitate  its  extraction  when  required.  M. 
Gerdy  extols  canulas  with  a  projecting  rim  so  as  to  prevent 
their  rising  up.  For  the  same  pui^pose  Riterick,  of  Leipzic,  and 
afterwards  Mill,  Petrequin,  and  Lenoir  used  cleft  canulas,  the 
lappets  of  which  fly  back  directly  the  instrument  is  in  place. 
For  the  insertion  of  this  kind  of  canula  M.  Lenoir  has  designed 
a  very  ingenious  mandrel,  which  closes  the  lappets. 

Remarks. — The  introduction  of  canulas  is  not  always  free 
from  danger.  It  is  often  followed  by  accidents  of  an  inflamma- 
tory nature,  which  oblige  the  surgeon  to  extract  the  instrument. 
Forceps  are  designed  for  the  purpose  of  withdrawing  canulas 
from  the  nasal  duct. 

Cauterisation. — Harveng  opened  the  sac  in  the  ordinary  way, 
and  cauterised  its  interior,  either  with  a  small  cauteiy  heated  to 
whiteness,  or  by  introducing  from  above  downwards,  through  a 
canula,  a  small  tent  covered  with  nitrate  of  silver. 

M.  Gensoul  cauterises  the  duct  from  below  upwards,  by  means 
of  curved  catheters,  armed  with  the  porte-caustique. 

M.  Lallcniand,  of  Mouti)elliei',  opens  the  duct,  inserts  a  morsel 
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of  nitrate  of  silver,  about  the  size  of  a  millet  seed,  and  closes  up 
the  wound  with  a  piece  of  court  plaster.  An  eschar  is  formed 
inside  the  sac  and  the  duct,  and  is  then  discharged  from  above 
dovsmwards.  M.  Lallemand  has  adopted  this  plan  with  success  in 
several  obstinate  eases. 

Haynes  Walton  slits  up  the  lower  canaliculus  and  reopens  it 
with  a  probe  as  often  as  it  reunites,  till  a  canal  is  established,  and 
then  introduces  a  solid  style,  long  enough  to  reach  from  the 
lachrymal  sac  to  the  end  of  the  nasal  duct.  The  style  is  allowed 
to  remain  till  pus  no  longer  escapes  from  the  sac. 

2.  The  formation  of  an  artificial  duct. 

The  operations  we  have  described  are  often  insufficient ;  and 
we  must  then  make  a  new  channel  for  the  tears. 

WoUiouse  made  a  large  opening  into  the  lachrymal  sac,  by 
means  of  a  semi- elliptical  incision,  and  plunged  a  pointed  stylet 
through  the  os  unguis,  having  jjreviously  extirpated  the  sac.  A 
tent  of  charpie  or  a  small  canula  was  then  introduced  to  keep 
the  perforation  open. 

Hitnter  made  use  of  a  punch  to  perforate  the  os  unguis  ;  but 
his  operation  requires  special  instruments,  and  is  no  longer  per- 
formed. 

Wathen  made  with  a  drill  a  new  passage  in  the  dii-ection  of  the 
natural  duct,  and  then  fixed  a  permanent  canula. 

M.  Laugier  has  proposed  to  perforate  with  a  curved  trocar 
the  waU  of  the  maxillary  sinus,  and  to  place  a  canula  in  the 
opening. 

3.   Obliterations  of  the  lachrymal   passages. 

1.  Nannoni  destroyed  the  sac.  To  do  this  he  made  a  large 
opening,  filled  it  with  charpie,  and  then  cauterised  it  either 
with  caustic  or  the  actual  cautery. 

Bosche,  relying  upon  the  fact  that  the  puncta  lachrymalia  may 
be  congenitally  obliterated  without  the  patient  suffering  fi'om 
watering  of  the  eyes,  cauterised  the  puncta  by  introducing  into 
them  a  small  piece  of  nitrate  of  silver. 

2.  Removal  of  the  lachrymal  gland. — M.  Paul  Bernard  has 
successfully  performed  this  operation  in  a  case  of  chronic  water- 
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ing  of  the  eyes,  which  he  attributed  to  a  hypersecretion  of  the 
gland.  The  operation  was  as  follows  : — A  vertical  fold  of  skin 
is  seized  below  the  orbit,  and  on  a  level  with  the  gland.  An 
incision  is  then  made  from  the  base  of  the  fold  to  its  summit, 
with  a  fine  bistoury,  in  such  a  manner  that  when  it  returns  to 
its  place  a  longitudinal  wound  is  left  of  about  a  quarter  of  an 
inch  in  length,  through  which  the  orbit  can  be  reached.  It 
is  then  easy  with  a  hook  and  scissors  to  detach  and  remove  the 
gland. 

RcmurJts. — The  obliterations  of  the  lachrymal  passages,  and  the 
removal  of  the  lachrymal  gland,  ought  only  to  be  resorted  to  after 
the  measures  described  above  have  failed.  We  must  therefore 
consider  these  two  operations  as  ofifering  the  last  chance  of 
curing  those  cases  which  have  proved  rebellious  to  other  modes 
of  ti'eatment. 
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PLATE  XL. 

OPERATIONS  WHICH  ARE  PERFORMED  OX  THE 
MUSCLE  OF  THE  EYE. 

Anatomy. 

Fig.  1. — Antra -posterior  and  vertical  section  of  the  orbit,  show- 
ing the  muscles  of  the  right  eye — external  vietv. — a,  globe  of  the 
eye  ;  b,  the  levator  palpebra  superioris  ;  c,  the  superior  rectus  ; 
d,  the  external  rectus  ;  e,  the  inferior  rectus  ;  /,  the  inferior 
obhque  ;  g,  the  origins  of  the  muscles  of  the  eye. 

Fig.  2. — Represents  the  auponeurotic  sheaths  formed  ly  the 
orbital  aponewosis. — a,  globe  of  the  eye  ;  b,  sheath  of  the 
elevator  of  the  upper  lid  ;  c,  sheath  of  the  superior  rectus ;  d, 
sheath  of  the  external  rectus ;  e,  sheath  of  the  inferior  rectus  ;  /, 
sheath  of  the  oblique. 

Fig.  3. — The  disposition  of  the  muscles  and  of  their  insertion 
into  the  sclerotic. — The  eye  is  seen  in  front  and  the  muscles  are 
lifted  up  from  behind  forioards. — a,  superior  rectus  ;  b,  external 
rectus  ;  d,  internal  rectus  ;  c,  inferior  rectus  ;  /,  the  superior 
oblique  muscle  passing  over  its  pulley,  e. 

Fig.  4. — The  operation  for  strahismus. — M.  Sedillot's  plan. — 
The  lids  are  kept  away  by  a  blepharectome,  a  ;  6,  a  tenaculum 
entrusted  to  an  assistant  ;  c,  forceps  raising  a  fold  of  conjunc- 
tiva ;  d,  scissors  cutting  the  fold  in  order  to  expose  the  muscle. 

Fig.  5. — A  blunt  hook,  a,  is  passed  beneath  the  muscle,  b. 

Fig.  6. — a,  the  blimt  hook ;  b,  the  scissors  cutting  through 
the  internal  rectus  muscle. 

The  movements  of  the  globe  of  the  eye  take  place  around 
three  axes,  an  antero-posterior,  a  transverse,  and  a  vertical  axis. 
These  movements  are  regulated  by  six  muscles  :  the  four  recti 
and  the  two  oblique. 

The  four  recti  have  a  fixed  point  of  origin  behind  the  globe 
around  the  optic  foramen,  from  whence  they  diverge  and  embrace 
the  globe  from  behind  forwards  into  the  a,nterior  hemisphere  of 
which  they  are  inserted,  about  two  or  three  lines  behind  the 
circumference  of  the  cornea — an  attachment  that  is  very  favour- 
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able  for  those  rotatory  movements  of  the  globe  which  they  deter- 
mine.    These  four  muscles  are  : — 

1.  The  superior  rectus,  situated  in  the  upper  part  of  the  orbit 
beneath  the  elevator  of  the  upper  lid.  It  raises  the  pupil  by 
making  the  eye  turn  upon  its  transverse  axis. 

2.  The  inferior  rectus,  diametrically  opposed  to  the  preceding, 
also  moves  the  globe  upon  its  transverse  axis,  but  lowers  the 
pupil.  It  passes  between  the  globe  and  the  inferior  oblique 
which  is  inserted  above  its  external  border. 

3.  The  internal  rectus,  situated  on  the  internal  wall  of  the  orbit, 
moves  the  eye  on  its  vertical  axis,  and  carries  the  pupil  inwards. 

4.  The  external  rectus  placed  on  the  external  wall  of  the  orbit 
antagonises  the  preceding  muscle.  Its  insertion  into  the  sclerotic 
is  a  little  nearer  the  cornea  than  that  of  the  other  rectus. 

The  two  oblique  muscles  move  the  globe  of  the  eye  on  its 
antero-posterior  axis. 

1.  The  superior  oUique  takes  its  origin  from  around  the  optic 
foramen  ;  from  thence  its  direction  is  forwards  and  inwards  as 
far  as  the  internal  orbital  margin  of  the  frontal  bone,  where  it  is 
received  into  a  fibrous  ring,  from  which  it  is  reflected  as  from  a 
pulley.  On  leaving  this  ring  it  is  directed  from  within  out- 
wards, passes  beneath  the  superior  rectus,  and  is  inserted  into  the 
posterior  hemisphere  of  the  globe.  When  it  contracts  it  carries 
the  pupil  a  little  downwards  and  outwards. 

2.  The  inferior  ohlique  from  the  anterior  inferior  angle  of  the 
floor  of  the  orbit.  It  turns  below  the  globe  of  the  eye  from 
within  outwards,  to  be  inserted  by  a  large  tendon  into  the  posterior 
hemisphere  below  the  insertion  of  the  superior  oblique.  Three 
different  nerves  supply  these  muscles  :  the  motor  oculi,  or  third 
nerve,  which  supplies  the  superior,  internal,  and  inferior  recti ; 
the  fourth,  or  supra-ti'ochlea,  for  the  exclusive  supply  of  the 
superior  oblique,  and  the  sixth  nerve,  for  the  supply  of  the 
external  rectus. 

l^c  orbital  aponeurosis. — The  globe  of  the  eye  is  supported  in 
the  uiiddle  of  the  orbit  by  means  of  the  orbital  aponeurosis. 
Suspended  in  this  fibrous  shell,  it  can  execute  with  rapidity  its 
rotatory  uiovcnicnts  without  l)eing  liable  to  any  such  displace- 
ment that  might,  in  respect  of  the  two  eyes,  destroy  that  simul- 
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taueous  action  which  is  so  indispensable  to  clearness  of  vision. 
This  aponeurosis,  after  lining  the  orbit  and  forming  the  palpebral 
ligaments,  is  reflected  upon  the  globe,  envelops  its  two  posterior 
thirds,  furnishes  sheaths  to  the  muscles,  and  terminates  behind 
in  the  neurilemma  of  the  optic  nerve.  It  contracts  adhesions  to 
the  anterior  portion  of  the  muscles,  just  as  these  are  about  to  be 
inserted  into  the  sclerotic.  This  disposition  does  not  always  per- 
mit of  each  muscle  acting  separately.  It  accounts  for  the  move- 
ments which  persist  after  the  muscle  itself  has  been  cut  across, 
since  the  globe  of  the  eye  is  thus  subject  to  the  movement  of 
the  orbital  aponeui'osis. 

STRABISMUS. 
Operations. 

Strabismus  is  a  fault  in  the  regular  convergence  of  the  two 
\T.sual  axes. 

There  are  four  kinds  of  this  affection  :  Internal  or  convergent, 
strabismus  ;  external  or  divergent ;  superior  or  ascending  ;  inf&rior 
or  descending. 

The  indications  and  contra-indications  for  operating  are  to  be 
drawn  from  the  nature  of  the  causes  giving  rise  to  the  disease. 
We  must  only  operate,  when  the  strabismus  is  occasioned  by 
muscular  contraction,  a  ch'cumstance  which  it  is  easy  to  deter- 
mine by  closing  the  sound  eye,  and  making  the  affected  eye 
deviate  from  its  abnormal  direction.  This  movement  is  impos- 
sible in  cases  of  shortening  or  permanent  contraction  of  the 
muscle  ;  but  still  such  inability  to  move  the  eye  is  not  an  absolute 
contra-indication,  for  it  must  be  determined  that  the  opposing 
muscle  is  not  paralysed.  Lastly,  we  should  not  think  of  operating 
when  there  are  amaurosis,  an  artificial  pupil,  specks  iipon  the 
cornea,  a  tumour  in  the  eye  or  orbit,  paralysis  of  the  third  or 
sixth  pair  of  nerves,  or  symblepharon. 

"  When  the  affection  is  owing  to  paralysis  of  the  sixth  pair, 
the  eye  is  tiu-ned  inwards,  and  cannot  be  directed  outwards.  It 
is  carried  in  an  opposite  direction  in  the  case  of  paralysis  of  the 
third  nerve  ;  the  upper  lid  has  wholly  or  partially  lost  its  motor 
power  ;  and  there  is  at  the  same  time  double  vision. 

"  Old  men  and  young  children  ought  not  to  be  operated  upon  : 
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in  the  former  case,  because  as  a  rule  the  affected  eye  has  become 
so  weak  that  there  is  no  hope  of  its  acquiiing  afterwards  sufficient 
power  to  perform  its  functions  ;  and  in  the  second  case,  because 
there  often  remain  many  chances  of  effecting  a  cure  without  an 
operation."  (Desmarres,  "  Theoretical  and  Practical  Treatise  on 
Diseases  of  the  Eyes." 

Stromeyer's  method. — The  following  is  the  simple  and  precise 
description  which  the  author  gave  of  his  operation  for  spasmodic 
strabismus  in  1829  : — 

"I  close  the  sound  eye  and  make  the  patient  move  the 
affected  eye  as  far  as  possible  out  of  its  abnormal  direction.  If 
the  strabismus  is  internal,  I  then  thrust  into  the  internal  bor- 
der of  the  ocular  conjunctiva  a  fine  tenaculum,  which  should  be 
entrusted  to  an  intelligent  assistant,  who  takes  care  to  keep  the 
eye  outwards.  Having  raised  the  conjunctiva  with  a  pair  of  for- 
ceps, it  is  to  be  twisted  with  a  cataract  knife  by  an  incision  made 
in  the  direction  of  the  internal  angle,  and  the  outward  traction  of 
the  eye  is  increased  until  the  internal  rectus  is  brought  into  view  ; 
a  fine  probe  is  then  passed  beneath  it,  and  the  muscle  divided 
with  curved  scissors,  or  with  the  knife  that  has  been  used  for 
incising  the  conjunctiva," 

Dieffenbach'' s  method. — "The  instruments  required  are  very 
few  :  one  of  Pellier's  elevators ;  a  double  smooth  hook  to  keep 
down  the  lower  lid,  two  small  sharp  tenacula  to  lay  hold  of  the 
conjunctiva  ;  a  pair  of  curved  scissors  to  cut  the  conjunctiva  ;  a 
plain  hook  to  insert  beneath  the  muscle,  which  is  cut  with  the 
scissors  that  are  used  for  the  conjunctiva  ;  a  small  sharp  tena- 
culum, which  should  be  implanted  into  the  sclerotic  should  the 
eye  be  convulsively  turned  in  an  opposite  direction  to  that  in 
which  it  should  be  maintained;  and  lastly,  a  sponge  and  a  little 
cold  water. 

"  Two  assistants  will  be  sufficient  when  the  patient  is  restless, 
but  more  will  be  required  if  he  cannot  rely  upon  his  remaining 
quiet.  The  patient  should  be  placed  as  in  the  operation  for 
cataract,  upon  a  chair  opposite  a  window  with  a  good  light,  and 
the  surgeon  upon  another  chair  a  little  more  elevated.  One  of 
the  assistants  stands  behind  the  patient,  and  supports  his  head 
against  his  chest.     The  surgeon  places  Pellier's  elevator  under 
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the  upper  lid,  to  be  held  by  the  assistant  behind  ;  while  the  de- 
pression of  the  lower  lid  is  secured  by  another  assistant,  who  at 
the  same  time  keeps  hold  of  the  patient's  hands.  The  sound  eye 
is  to  be  kept  shut.  I  wiU.  suppose  it  is  the  right  eye  which  squints  : 
it  is  upon  that  eye  the  operation  is  most  simple  (Internal  Stra- 
bismus). The  operator  thrusts  a  small  sharp  tenaculum  into  the 
conjunctiva,  near  the  caruncula  lachry mails,  and  draws  the  eye 
outwards ;  if  the  eye  resists,  a  second  tenaculum  is  to  be  im- 
planted about  two  lines  from  the  cornea,  and  the  first  one  being 
confided  to  an  assistant,  the  operator  himself  takes  charge  of  the 
second.  The  conjunctiva  being  then  raised  into  a  fold  by  means 
of  the  two  tenacula,  the  surgeon  cuts  into  it  with  the  curved 
scissors,  and  exposes  the  muscle.  Then  the  scissors  are  aban- 
doned; a  hook  is  inserted  between  the  muscle  and  the  sclerotic  ; 
the  tenaculum  being  no  longer  necessary  to  retain  the  eye  in 
position,  is  disengaged,  and  the  hand  which  was  holding  it  seizes 
the  hook  beneath,  while  the  muscle  is  cut  through  with  the  same 
scissors  which  are  used  for  cutting  the  conjunctiva.  By  the 
section  of  the  muscle  the  eye,  freed  from  its  shackles,  immedi- 
ately resumes  its  normal  position.  A  little  ablution  with  cold 
water  is  then  all  that  is  required. 

"  To  operate  upon  the  left  eye  the  sm-geon  passes  his  left  arm 
in  front  of  the  patient's  forehead,  and  with  his  hand  curved  from 
without  inwards  holds  the  tenaculum  which  is  inserted  in  the 
sclerotic  ;  the  assistant,  standing  behind  the  patient,  holds  the 
elevator  with  his  left,  and  the  tenaculum  with  the  other  hand." 

WTien  the  strabismus  is  slight,  DiefFenbach  has  proposed  to 
raise  with  the  curved  scissors  a  small  flap  of  the  conjunctiva, 
and  of  the  contracted  muscle.  Cullier  recommends  us  to  com- 
bine (joindre)  the  suture  with  the  excision,  and  to  divide  the 
muscle  he  makes  use  of  the  boutonnes  eye-scissors. 

M.  Phillips  excises  the  tendinous  portion  of  the  muscle. 

M.  Bonnet  raises  the  conjunctiva  with  forceps,  and  having 
divided  it,  cuts  the  muscle  with  a  small  scalpel  inserted  between 
the  muscle  and  the  sclerotic. 

M.  Velpeau  seizes  with  a  pair  of  claw  forceps  a  large  fold  of 
conjunctiva  along  with  the  insertion  of  the  muscle  into  the 
sclerotic.     The  surgeon  can  himseK  hold  the  forceps  when  the 
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operation  is  performed  upon  the  right  eye,  but  must  give  them 
to  an  assistant  in  the  case  of  the  left  eye.  A  second  pair  of  for- 
ceps seizes  and  raises  a  fold  a  little  distance  from  the  first.  This 
second  pair  of  forceps  is  enti'usted  to  an  assistant.  The  bridle 
between  the  two  instruments  is  then  excised  with  either  the 
straight  or  curved  scissors.  The  operation  may  be  finished 
with  one  snip  of  the  scissors. 

M.  Lucien  Boyer,  having  observed  that  after  the  perpendicular 
division  of  the  conjunctiva  the  caruncula  lachrymalis  becomes 
sunken  and  retracted,  proposes  to  make  the  incision  into  the  con- 
junctiva a  horizontal  one,  and  above  the  tranverse  diameter  of 
the  cornea. 

M.  Sedillot's  method. — M.  Sedillot  thus  describes  this  method  : 
"We  seize  the  conjunctiva  with  a  simple  hook,  to  turn  the  eye 
outwards,  in  the  case  of  convergent  strabismus,  A  tenaculum 
is  then  inserted  into  the  sclerotic,  a  little  internal  to  the  cornea, 
which  is  taken  charge  of  by  an  assistant,  while  the  surgeon  with- 
draws the  first.  Eaising  with  an  ordinary  pair  of  forceps  a  fold 
of  conjunctiva  a  little  inside  the  tenaculum,  we  divide  that  mem- 
brane with  one  cut  of  the  scissors,  and  by  cutting  in  succession 
the  fibro-cellular  layers  as  they  appear,  we  come  upon  the  muscle, 
the  red  body  of  which  is  well  defined  upon  the  sclerotic,  and 
which  should  be  carefully  isolated.  We  then  pass  a  hook  beneath 
it,  and  gently  raising  it,  divide  it  with  scissors. 

"  In  the  slighter  and  more  accidental  forms  of  strabismus  we 
have  occasionally  left  untouched  some  of  the  muscular  fibres,  and 
have  been  quite  successful,  covering  the  sound  eye  for  four  or  five 
hours,  and  compelling  the  patients  to  turn  outwards  the  eye 
operated  upon  by  making  them  look  at  objects  through  an  open- 
ing in  a  small  piece  of  diachylon,  supported  by  a  bandage." 

Sub-conjunctival  method. — 3f.  Jules  Guerin's  operation. — Raise 
with  tenacula  a  fold  of  conjunctiva,  pierce  the  base  of  this  fold 
with  a  Z-shaped  myotome,  which  is  then  to  be  inserted  between 
the  muscle  and  the  sclerotic.  Then  turn  the  sharp  edge  of  the 
myotome  from  behind  forwards,  so  as  to  divide  the  muscle  with 
a  gentle  sawing  movement.  Such  is  the  method  by  which 
M.  Guerin  proposes  to  keep  the  wound  from  contact  with  the 
air,  and  to  secure,  as  in  the  case  of  all  subcutaneous  wounds,  the 
advantage  of  a  rapid  union. 
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PLATE  XLI. 
OPEEATION  FOE  CATAEACT  BY  DEPEESSION, 

i''ig.  1. — Antero-posterior  section  of  the  eyehall. — T?,  cornea  ; 
c,  anterior  chamber  ;  d,  iris ;  e,  crystalline  lens ;  /,  capsule  of 
lens  ;  g,  vitreous  humour. 

Fig.  2. — Depression  of  cataract. — First  stage  {right  eye). — 
a,  a,  assistant's  fingers  raising  the  upper  lid :  T),  h,  operator's 
fingers  pulling  lower  lid  down ;  c,  instrument  held  in  left  hand 
and  passed  through  the  sclerotic.  The  operator's  third  and 
fourth  fingers  are  steadied  by  resting  on  the  cheekbone. 

Fig.  3 — Same  operation. — Second  stage. — The  needle,  a,  is 
passed  between  the  lens  and  the  iris ;  the  concavity  of  its  point 
is  occupied  by  the  upper  edge  of  the  lens. 

Fig.  4, — Same  operation. — Tliird  stage. — Depression. — The 
handle  of  the  needle,  a,  t,  being  raised,  the  point  is  lowered, 
and  presses  the  lens  down  into  the  vitreous  humour. 

Fig.  5. — Same  operation  on  the  left  eije. — a,  position  of  the 
needle  in  the  first  stage  ;  d,  in  the  second  stage ;  c.  in  the  third 
stage. 

Fig.  6. — Reclination. — The  lens,  a,  is  displaced,  &,  into  the 
vitreous  humour. 
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PLATE  XLII. 
CATARACT  AND  ARTIFICIAL  PUPIL. 

Fig.  1. — Extractioyi  of  the  cataract. — First  stage. — Inferior 
licratotomy . — a,  a,  assistant's  fingers  raising  the  upper  lid ;  h,  c, 
middle  and  index  fingers  of  operator  depressing  the  lower  lid  ; 
d,  right  hand  of  operator  holding  the  cataract  knife.  The 
figure  represents  the  instrument  when  it  passes  out  of  the 
cornea. 

Fig.  2. — Same  operation. — The  inferior  flap  completed. 

Fig.  3. — Same  operation. — Second  stage. — Opening  of  capsule 
by  cystotome,  a. 

Fig.  4. — Same  operation. — Third  stage. — Expulsion  of  cata- 
ract. The  handle  of  an  instrument  presses  lightly  on  the  upper 
lid,  while  the  operator  pushes  the  lower  lid  gently  upwards 
with  his  finger,  a. 

Fig.  5, — Finger  armed  with  Desmarres'  ring. — a,  the  ring  ;  h, 
little  claws  which  are  fixed  into  the  sclerotic. 

Fig.  6. —  Oblique  Tteratotomy. — The  knife,  a,  is  introduced  ob- 
liquely from  above  downwards,  and  from  without  inwards. 

Fig.  7. — Superior  Tteratotomy . — The  knife,  a,  passed  trans- 
versely inwards,  its  edge  turned  upwards,  cuts  a  superior  flap. 

Fig.  8. — M.  FurnarVs  operation. — a,  instrument  passed  from 
without  inwards,  into  the  anterior  chamber. 

Fig.  9. — Same  operation. — Crystotrite  seizing  the  opaque 
lens. 

Fig.  10. — Mulden's  operation  for  artificial  pupil. — Crucial 
incision  of  iris,  and  removal  of  the  four  resulting  angular  flaps 
by  angular  scissors. 

Fig.  11. —  Closure  of  i^upil. — Beer's  operation. — A  small  in- 
.  cision  is  made  in  the  cornea  ;  a  little  hook  tears  the  iris  and 
draws  the  flap  into  the  corneal  wound. 

Fig.  12. —  Closure  of  pupil. — Incision  of  iris. — M.  Velpeau's 
opcratio7i. — A  lance-shaped  knife,  a,  first  pierces  the  cornea, 
and  then  the  iris  from  before  backwards,  then,  coming  for- 
wards, passes  through  the  iris  and  cornea  again.     The  edge 
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of  the    instrument  being  brought  out  below  forms  a  flap  of 
iris  and  cornea. 

Fig.  13. — Detachment  of  iris — Scarpa's  operation. — A  needle, 
«,  introduced  through  the  sclerotic,  detaches  the  iris  from  above 
downwards. 

OPEEATIONS  ON  THE  EYEBALL. 
Anatomy. 

We  shall  confine  ourselves  to  mentioning  and  shortly  de- 
scribing the  parts  forming  the  eyeball,  which  are  of  import- 
ance as  concerning  the  operations  performed  on  that  organ. 
Passing  from  the  circumference  of  the  organ  towards  its 
centre,  we  find  first — 

The  conjiinctiva,  a  thin  vascular  membrane ;  which,  having 
lined  the  inner  surface  of  the  lids,  passes  over  the  eyeball  to 
invest  all  the  visible  parts  of  the  cornea  and  sclerotic.  At  the 
inner  angle  of  the  eye  it  forms  a  rather  deep  cul  de  sac  before 
passing  on  to  the  sclerotic. 

The  transparent  cornea  is  intimately  connected  with  the 
sclerotic.  It  is  formed  of  successive  layers,  between  which 
an  instrument  may  easily  slip,  if  not  introduced  with  deci- 
sion. It  is  hard  and  firm;  incisions  in  it  need  to  be  made 
with  very  sharp  instruments. 

The  sclerotic  stretches  from  the  nerve  to  the  cornea.  It  is 
white  and  tough,  resisting  and  elastic,  and  must  be  penetrated 
by  a  sudden  and  confident  movement,  the  point  of  the  instru- 
ment being  perpendicular  to  the  surface.  The  muscles  of  the 
eyeball  are  inserted  into  it. 

The  choroid  lines  the  inner  surface  of  the  sclerotic,  and  is 
slightly  adherent  to  it.  The  membrane  is  composed  of  two 
distinct  parts,  the  inner  one  formed  entirely  of  pigment,  the 
outer  essentially  vascular.  Between  the  sclerotic  and  choroid 
the  ciliary  vessels  and  nerves  pass. 

The  long  ciliary  arteries  are  internal  and  external,  passing 
forwards  between  the  choroid  and  sclerotic  in  the  nlane  of  the 
transverse  diameter.  Hence,  to  avoid  wounding  them,  it  is 
best  to  pierce  the  sclerotic  above  or  below  the  transverse  dia- 
meter of  the  eye. 

11 
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Between  tlie  sclerotic,  choroid,  and  iris,  at  the  level  of  the 
margin  of  the  cornea,  is  the  greyish  ring  of  the  ciliary  body. 
It  is  essentially  vascular,  containing  also  a  network  of  nervous, 
besides  muscular  fibres.  Instruments  passed  into  the  eyeball 
should  keep  clear  of  this  structure.  Tlw  ciliary  jprocesses^ 
folds  formed  by  the  inner  layer  of  the  choroid,  are  found 
behind  the  iris ;  they  surround  the  lens,  and  are  in  contact 
■^ith  its  equator. 

The  iris,  the  diaphragm  placed  between  the  cornea  and  the 
lens,  divides  the  front  part  of  the  eye  into  two  chambers — the 
anterior  between  itself  and  the  cornea  ;  the  posterior  between 
itself  and  the  lens.  The  lens  and  the  iris  are  in  contact, 
hence  the  passage  of  an  instrument  between  the  iris  and  lens 
is  dangerous  to  both. 

These  two  chambers  communicate  by  the  pupil,  a  circular 
opening  placed  in  the  centre  of  the  iris.  The  outer  margin  of 
the  iris  is  connected  with  the  ciliary  circle.  The  iris  floats 
freely  in  the  eye,  directly  the  pressure  of  the  fluids  keeping  it ' 
in  place  is  disturbed.  Care  is  necessary  to  avoid  wounding 
the  membrane,  as,  for  instance,  when  penetrating  the  anterior 
chamber  for  extraction  of  a  cataract. 

The  movements  of  the  pupil  have  been  variously  explained 
by  different  theories  as  to  its  structure.  These,  and  the  action 
of  light  and  belladonna  on  the  iris,  will  be  alluded  to  in  speak- 
ing of  operations  for  artificial  pupil. 

The  crgstalline  lens  has  the  form  of  a  bi-convex  lens.  It  is 
made  up  of  concentric  layers  varying  in  density,  becoming 
more  solid  on  approaching  the  centre.  The  external  layer 
is  nearly  fluid,  and  is  known  as  "  Morga/inis  humour,''  while 
the  innermost  part,  or  nucleus,  is  of  a  gummy  consistence, 
easily  crushed  by  the  finger.  The  lens,  under  pressure,  easily 
separates  into  triangles,  the  apices  being  directed  to  the  centre ; 
as  these  segments  may  be  separately  affected  with  cataract,  or 
have  varying  degrees  of  opacity,  in  certain  forms  of  this 
disease,  the  lens  appears  stellate,  or  marbled.  Tlie  ease  with 
which  this  organ  splits  up  renders  the  operation  of  declination 
very  difficult.  The  lens  is  surrounded  by  a  capsule,  which,  by 
its  adhesion  to  the  hyaloid  membrane,  and  contact  with  the 
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ciliary  processes,  serves  to  keep  the  lens  in  place.  The  opera- 
tion when  performed  in  cases  of  "general  cataract,"  viz., 
declination  of  the  lens  and  capsule  together,  is  rendered  very 
difficult  by  these  adhesions.  In  cases  of  milky  or  lenticvilar 
cataract,  it  is  only  necessary  to  lacerate  the  capsule,  to  allow 
the  escape  of  its  contents. 

Behind  the  lens  is  the  vitreous  tody,  the  gelatinous  mass 
which  fills  the  posterior  four-fifths  of  the  eyeball.  An  exceed- 
ingly thin  membrane  (the  hyaloid  membrane)  envelopes  the 
vitreous  body,  and  by  its  numerous  processes  encysts  the  sub- 
stance, in  cells  of  various  sizes  and  shapes.  In  the  operation 
of  declination  it  is  often  necessary  to  rupture  some  of  these 
partitions  with  the  needle. 

Catakact. 

Cataract  is  total  or  partial  opacity  of  the  crystalline  struc- 
tures. Their  physical  characters  serve  to  show  that  there  are 
many  kinds  of  cataract.  We  will  only  mention  such  of  these 
characters  as  help  us  in  the  choice  of  operative  methods. 

As  regards  its  locality,  opacity  may  affect— 1.  The  enclosing 
membrane,  as  in  capsular  cataract.  2.  MorgagnVs  humour, 
as  in  "milky  cataract."  3.  The  lens,  as  in  lenticular  cataract. 
4.  The  lens  and  capsule,  as  in  capsulo-lenticular  cataract. 

Cataracts  may  be  hard,  soft,  or  liquid.  Lenticular  cataracts 
are  usually  hard  and  dull ;  they  are  often  seen  in  old  people, 
and  extraction  is  the  only  treatment. 

Capsular  cataracts  are  soft,  and  clearer  than  the  last.  Milky 
cataracts  are  fluid,  with  less  opacity  in  the  upper  segment 
than  in  the  lower  segment,  the  opaque  particles  sinking  by 
their  weight.  Soft,  fluid  cataracts  are  easily  re-absorbed,  and 
therefore  are  those  to  which  the  operations  of  reclination  and 
of  solution  are  applicable.  Young  subjects  are  specially  liable 
to  this  form ;  in  time  the  opacity  affects  the  lens,  so  that  it  is 
advisable  to  treat  congenital  cataracts  in  infancy. 

The  depth  of  the  cataract  is  shown  by  the  amount  of  shadow 
cast  on  the  lens  by  the  iris.  In  capsular  cataract  the  shadow 
is  least  developed,  and  when  quite  absent,  it  is  presumable  that 
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there  are  adhesions,  or  contact  of  the  iris  with  the  hypertrophied 
or  displaced  lens  and  capsule. 

Indications  for  operation. — The  general  conditions  of  success 
are  the  following  : — Satisfactory  general  state  of  health;  sound- 
ness of  the  eye ;  absence  of  the  slightest  degree  of  inflammation 
in  any  one  of  the  tissues ;  clearness  of  cornea;  mobility  of  pupil; 
non-adhesion  of  iris ;  sensitiveness  of  retina  ;  ma^turity  of  the 
cataract,  as  established  by  complete  loss  of  sight ;  patiently  to 
wait  till  both  eyes  are  affected  by  cataract,  so  as  not  to  com- 
promise the  sound  eye  by  unforeseen  and  often  grave  accidents 
which  may  follow  the  operation  on  the  diseased  eye  ;  early 
operations  on  infants ;  favourable  climate. 

Excessive  heat  or  bitter  cold  are  alike  injurious. 

Methods  of  Operating. 
Cataract  operations  are  designed  to  remove  from  the  pupil 
any  opaque   body   which   prevents   the   rays  of   light   from 
reaching  the  retina.     The  numerous  procedui^es  devised  to  ac- 
complish   this  result  can   be  classified  under   three  heads  : 

1.  RecUnation  or  Depression — the  opacity  is  only  displaced; 

2.  Extraction — the  opacity  is  removed  from  the  eye.  3.  Tlie 
viidced  operation. 

General  directions  relative  to  the  patient  and  operalkyr,  ap- 
plicable alike  to  all  cases,  whatever  the  operation  may  he 
— The  patient  is  to  be  put  on  strict  diet  for  some  time  before- 
hand; all  irritating  causes  which  might  bring  about  inflam- 
mation of  the  eye  are  to  be  removed;  gentle  purgatives  are  to 
be  administered ;  and  the  evening  before  the  operation  bella- 
donna is  to  be  applied  to  dilate  the  pupil.  If  this  effect  is 
not  maintained,  more  belladonna  (or  atropine)  must  be  used 
an  hour  or  two  before  the  operation.  There  is  no  need  to 
employ  this  dinig  except  when  the  cataract  is  to  be  extracted. 

The  patient  lies  upon  a  couch,  or,  if  no  anfcsthetic  is 
employed,  is  seated  in  a  low  chaLr,  the  surgeon  being  placed 
on  a  higher  seat  opposite  ;  an  assistant  stands  behind  the 
patient,  whose  head  he  will  keep  steady  by  putting  one  hand 
under  his  chin,  while  the  other  hand  is  pressed  firmly  on  the 
forehead.     The  assistant  keeps  the  upper  lid  raised  with  the 
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first  and  middle  fingers.  This  elevation  requires  great  delicacy, 
as  no  compression  must  be  exerted  on  the  globe  of  the  eye  ;  and 
yet  it  is  most  important  that  the  lid  should  not  slip  and  encum- 
ber the  surgeon's  instruments  during  the  operation.  Thus  it 
will  be  well,  according  to  M.  Desmarres,  to  chalk  the  tips  of 
the  fingers  that  the  lid  may  not  slip.  The  means  for  steadying 
the  lids  indicated  for  strabismus  may  also  be  made  use  of. 

If  the  surgeon  is  ambidextrous,  he  can  operate  on  either  eye 
without  change  of  position ;  but  in  the  opposite  case  it  will  be 
necessary  for  him  to  stand  behind  the  patient  if  he  is  operating 
on  the  right  eye. 

For  fixing  the  eye,  a  little  double  hook  may  be  inserted  into 
the  sclerotic ;  but  most  commonly  the  operator  obtains  the 
necessary  immobility  by  means  of  the  first  two  fingc^  of  the 
disengaged  hand;  the  first  finger  depressing  the  lower  lid, 
while  the  ring  finger,  placed  higher  and  farther  inwards  near 
the  lachrymal  caruncle,  exerts  gentle  pressure  outwards  on 
the  globe.  On  this  finger  Desmarres  wears  a  ring,  to  which 
are  attached  two  little  points,  or  claws,  which  he  fixes  in  the 
sclerotic  (Plate  XL.,  fig.  5). 

§  1.  Depression. — This  is  performed  with  cataract  needles. 
Scarpa's  needle  is  more  bent  than  Dupuytren's,  and  has  a  pro- 
jecting ridge  on  the  concavity,  which  enables  the  operator  to 
give  more  force  to  the  point  of  the  instrument,  but  is  incon- 
venient as  being  more  likely  to  break  up  the  lens  when  the 
needle  is  pressing  on  the  cataract  to  depress  it. 

Dupuytren's  needle,  flatter  and  smaller  at  the  point,  has  a 
conical  stem,  which  fills  up  exactly  the  wound  by  which 
it  is  passed  in  ;  this  renders  the  vitreous  less  likely  to  escape. 
The  handle  of  these  needles  is  marked  with  a  little  black  spot, 
showing  the  convexity  of  the  point,  and  serving  as  a  datum 
while  moving  the  instrument  within  the  eye. 

Depression  may  be  performed  by  penetrating  the  sclerotic, 
called  sclcroticonyxis,  or  the  cornea,  Iteratonyxis.  There  are 
varieties  of  these  principal  operations. 

a. — Scleroticonyxis  {left  eye). 

First  stage. — Puncture. — Left  eye. — The  operator  lowers  the 
under  lid  and  fixes  the  eye  with  the  first  two  fingers  of  the 
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free  (left)  hand,  then,  holding  his  needle  like  a  pen,  between 
the  thumb,  index,  and  middle  lingers  of  the  right  hand,  he  rests 
the  two  other  fingers  on  the  cheek.  The  needle  is  brought  to  the 
sclerotic  obliquely  upwards,  the  point  at  right  angles  to  the 
surface  it  is  to  pierce ;  its  convexity  is  upwards,  its  two  edges 
transverse  so  that  the  little  incision  they  will  make  is  parallel 
to  the  direction  of  the  ciliary  vessels.  The  patient  is  told  to 
look  inwards.  The  needle  is  immediately  passed  into  the 
sclerotic,  ^V  to  -^^  inch  behind  the  transparent  cornea,  and  -^^ 
to  -^7^  inch  below  its  equator.  A  puncture  closer  to  the  cornea 
risks  wounding  the  iris  and  ciliary  body  ;  if  farther  from  the 
cornea,  there  is  danger  of  piercing  the  lens,  and  thus  making 
the  withdrawal  of  the  needle  behind  the  iris  more  difficult. 
Lastly,  in  puncturing  below  the  equator,  we  avoid  the  ciUary 
artery  w^hich  runs  at  this  level  between  the  choroid  and 
sclerotic.  The  puncture  should  be  made  by  one  movement  and 
boldly,  for  at  this  moment  patients  often  start  back  and  dis- 
place the  needle. 

Second  stage. — Passage  of  the  needle  ietiveen  the  iris  and  lens. 
— The  needle  passed  through  the  sclerotic  is  withdrawn  most 
carefully,  until  only  the  curved  part  is  left  inside  the  globe. 
Then  the  first  movement  of  rotation  imparted  by  the  thumb  to 
the  handle  of  the  instrument  turns  the  concavity  of  the  point 
backwards,  and  brings  the  convexity  forwards ;  the  black  spot 
acts  as  guide  in  this  manoeuvre.  At  the  same  time,  by  another 
movement,  combined  with  the  first,  the  handle  of  the  instrument 
is  shghtly  raised  and  drawn  towards  the  temple,  so  that  the 
point  passing  round  the  lower  edge  of  the  lens,  without  striking 
it,  can  be  placed  between  the  lens  and  iris.  Contact  or  adhe- 
sion between  these  structures  render  this  manoeuvre  one  of 
great  delicacy.  The  needle,  now  in  a  horizontal  position,  is 
next  turned,  so  that  the  point  appears  in  the  pupil. 

TJilrd  stage. — Incision  of  the  capsule. — In  most  cases  it  is  not 
possible  to  displace  the  capsule  with  the  lens  en  masse.  Lacera- 
tion of  the  capsule  is  especially  needed  when  the  cataract  is 
large  and  soft.  This  step  has  the  additional  advantage  of 
shewing  the  real  nature  of  those  cataracts  whose  character  is 
doubtful,  and  sometimes  it  furnishes  indications  for  modifying 
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the  operation.  The  division  of  the  capsule  is  efEected  with  the 
edge  of  the  needle,  which  is  made  to  pass  with  a  to  and  fro 
movement,  first  upon  the  lower  and  then  the  upper  capsule. 

Fourth  stage. — Disjjlacement  of  the  cataract. — The  capsule 
being  divided,  the  concavity  of  the  needle  is  apphed  to  the 
upper  margin  of  the  lens,  and  by  a  careful  see-sawing  move- 
ment, in  which  the  handle  is  raised  and  carried  forwards,  the 
lens  is  pushed  downwards  and  outwards  into  the  vitreous.  The 
needle  is  held  in  this  position  for  eight  or  ten  seconds.  The 
displacement  must  be  effected  gently,  that  the  lens  may 
not  rise  over  the  needle,  which  might  lodge  it  in  the  anterior 
chamber.  If  that  accident  should  happen,  the  lens  must  be 
speared  with  the  needle  and  carried  back  through  the  pupil ; 
and  if  that  attempt  should  fail,  the  cornea  must  be  cut  through, 
to  allow  the  lens  to  escape. 

To  obviate  this  difhculty  M,  Gerdy  has  devised  a  needle 
whose  point  is  made  to  bifurcate  after  it  has  been  introduced 
— the  two  branches,  embracing  the  lens,  enable  the  operator  to 
gain  a  better  hold  and  to  conduct  it  safely  to  the  lower  part 
of  the  eye. 

h. — Reclination  is  only  a  modification  of  the  last  stage  of  the 
above.  The  needle  pushes  the  lens  down  and  backwards  in  the 
vitreous,  and  then  lays  it  flat,  so  that  the  anterior  surface  is 
upwards  (Plate  XLI.,  fig.  6).  This  kind  of  depression  is  applica- 
ble to  soft  cataracts,  when  the  capsule  and  lens  are  displaced 
together.  After  the  displacement  it  often  happens  that  the 
flaps  of  the  capsule,  or  the  fragments  of  the  lens,  separated  by 
the  pressure  of  the  needle,  float  in  the  centre  of  the  eye. 

These  must  be  separately  attacked  and  dispersed  in  the 
humours  to  favour  their  absorption.  This  will  prevent  the  for- 
mation of  secondary  cataracts,  which  often  result  from  the 
reunion  of  the  flaps. 

c. — Laceration  is  especially  applicable  to  soft  liquid  cata- 
racts. In  this  operation  the  capsule  is  torn,  and  its  fluid 
contents  escape  into  the  humours  of  the  eye,  there  being 
absorbed.  If  the  cataract,  though  soft,  is  capable  of  being 
separated  into  pieces,  these,  by  reduction  in  size,  will  be  more 
easily  affected  by  the  humours. 
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In  the  case  of  cataracts  which  adhere  to  the  iris,  it  will  be 
necessary  to  Umit  the  laceration  to  the  field  of  the  pupil.  This 
operation  is  performed  with  a  little  hook  slipped  flat  between 
the  capsule  and  iiis ;  when  opposite  the  pupil  the  hook  is 
turned  towards  the  capsule  and  divides  it  by  radiating  lines. 

d. — Suction  is  only  applicable  to  fluid  cataracts.  Laugier 
passes  into  the  lens  a  hollow  needle,  which  has  an  aspirating 
opening  near  its  point.  The  needle  is  mounted  on  a  little  ex- 
hausting syringe,  w^liich  extracts  the  cataractous  fluid. 

Blancliet  uses  a  hollow  needle,  which  is  furnished  with  an 
elastic  india-rubber  ball  instead  of  a  syringe,  to  exert  suction. 

Petit,  Ferrein,  and  Bowen  have  attacked  the  lens  from 
behind,  dividing  the  capsule ;  the  lens  alone  was  depressed, 
the  anterior  layer  of  capsule  being  left  in  place. 

Bretonneau  and  Velpeau,  having  passed  the  needle  through 
the  sclerotic,  freely  divide  the  hyaloid  cellules  before  passing  the 
instrument  over  the  edge  of  the  lens,  thus  preparing  the  way 
by  which  the  lens  is  to  descend  into  the  vitreous. 

Bergeron  and  Goirand  detach  the  lens  all  round  from  the 
vitreous,  then,  having  separated  it  from  the  ciliaiy  processes, 
they  plunge  capsule  and  lens  into  the  vitreous  humour. 

Pauli  and  Chegoin  have  proposed  to  raise  the  lens  instead  of 
depressing  it,  on  the  ground  that  reascension  of  the  lens  after 
depression  is  the  result  of  its  specific  lightness. 

Malgaigne,  having  observed  that  the  lens  only  reascends 
when  it  has  been  depressed  with  the  capsule,  and  that  the 
capsule  resists  absorption  for  a  very  long  time,  and  that  there 
is  no  extreme  inconvenience  in  its  remaining  in  place,  has 
described  the  following  proceeding  : — Pass  the  needle  through 
the  sclerotic,  the  concavity  of  the  point  being  turned  vjjwards, 
in  such  a  way  as  to  penetrate  the  lower  and  posterior  part  of 
the  lens ;  the  capsule  is  divided  by  carrying  the  needle  back- 
wards, then,  by  carrying  the  needle  in  a  half-circle  through  the 
vitreous,  it  is  brought  above  the  lens,  with  its  concavity  directed 
downward^  ;  by  gentle  prcssui-e  the  lens  is  pushed  down,  the 
two  flaps  of  capsule  closing  bcliind  it.  This  operation  will  only 
answer  for  lenticular  cataracts. 

c. — Kcratonyxis. — Corneal  depression,  that  is  by  puncture 
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through  the  cornea,  is  only  now  employed  in  those  rare  cases 
where  the  eyes,  deep  in  the  sockets  and  very  mobile,  cannot 
be  easily  steadied.  All  the  movements  of  the  needle  take  place 
in  the  pupil,  the  edges  of  which  are  constantly  fretted,  while 
the  loss  of  the  aqueous,  the  passage  of  the  lens  into  the 
anterior  chamber,  cicatrices  in  the  cornea,  etc.,  are  serious 
accidents,  and  the  operation  being  difficult,  they  have  long 
since  led  to  the  abandonment  of  keratonyxis  in  most  cases. 

First  stage. — Puncture  will  probably  lead  to  an  opaque 
cicatrix,  so  that  it  should  always  be  made  towards  the  peri- 
phery, and  preferably  in  the  lower  segment.  If  there  were 
already  an  opaque  spot,  that  should  be  chosen  for  the  needle 
wound.  The  instrument  is  to  be  introduced  with  the  edges 
upward  and  downward,  so  as  to  make  a  little  vertical  incision. 

Second  stage. — Depression  or  laceration. — The  point  of  the 
needle  being  well  in  the  anterior  chamber,  a  rotatory  movement 
brings  its  concavity  towards  the  lens.  The  capsule  is  to  be 
divided  as  usual,  then  the  flat  of  the  needle  being  carried  above 
the  lens,  it  is  to  be  pushed  down  into  the  vitreous  by  a  lever 
movement,  raising  the  handle  of  the  instrument  and  passing  it 
inwards. 

In  laceration,  the  lens  is  pierced,  and  division  of  its  sub- 
stance is  attempted  by  rotating  the  needle  rapidly.  Central 
laceration  by  keratonyxis  is  alone  practicable  when  cataracts 
adhere  to  the  iris. 

2.   Extraction. 

The  expulsion  of  a  cataract  may  be  effected  through  a 
corneal  wound  (keratotomy),  or  a  sclerotic  wound  {sclerotomy). 
A  cataract  knife,  or  keratotome,  to  cut  through  the  cornea ; 
a  needle  or  a  cystotome  to  divide  the  capsule ;  a  little  scoop, 
ocular  forceps,  and  fine  scissors,  complete  the  apparatus. 
Wenzel's  knife  is  lancet-shaped,  and  is  convenient  for  incising 
the  cornea  and  the  capsule  at  the  same  time,  but  it  is  incon- 
venient, as  not  filling  up  the  wound  made  in  the  cornea, 
which  favours  the  escape  of  the  aqueous.  Richter's  knife, 
more  commonly  used,  has  a  short  triangular  blade,  which 
exactly  fills  up  the  corneal  wound.  The  shortness  of  the 
blade  lessens  the  risk  of  woundng  the  inner  angle  of  the  eye. 
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The  mles  for  attention  to  the  general  health  given  in  treating 
of  depression  are  equally  applicable  to  keratotomy. 

The  incision  in  the  cornea  forms  a  flap  which  may  be 
inferior,  oblique,  or  superior — the  three  varieties  are  called 
inferior,  oblique,  or  superior  keratotomy. 

Inferior  keratotomy  (Plate  XLII.,  figs.  1,  2,  3,  4).  First 
stage — Incision  of  cornea  (fig.  1). — The  point  of  the  instru- 
ment  is  brought  against  the  cornea  at  the  level  of  its  equa- 
tor at  2^  to  1^  inch  in  front  of  the  sclerotic ;  a  sharp  and 
decided  puncture  is  made  into  the  anterior  chamber,  then  a 
pause  is  made  to  ascertain  that  the  iris  is  not  wounded, 
after  which  the  handle  is  carried  backwards  a  little  and 
the  point  is  pushed  from  without  inwards,  in  the  equator 
of  the  globe,  until  a  counter-opening  of  exit  is  made  exactly 
opposite  the  point  of  entrance  ;  the  blade  of  the  instrument  is 
to  be  kept  parallel  to  the  plane  of  the  iris  all  the  while. 
When  the  point  has  passed  from  one  side  to  the  other  of  the 
cornea,  the  knife  is  to  be  handled  most  gently,  without  any 
sudden  movement,  that  the  flap  may  be  cut  with  its  edges 
exactly  parallel  to  the  border  of  the  sclerotic.  Too  much 
precipitancy  in  this  stage  of  the  operation  leads  to  risk  of 
wounding  the  iris,  and  expulsion  of  the  aqueous  humour.  The 
muscles  which  have  contracted  spasmodically  at  the  punc- 
ture must  during  the  completion  of  the  flap  have  time  to 
relax ;  the  knife  must  exactly  close  the  wound  it  gradually 
forms,  so  that  it  may  prevent  the  escape  of  the  aqueous  (fig.  2). 
When  the  flap  is  made  the  lid  is  closed,  and  the  patient 
allowed  to  rest  a  while,  if  not  under  chloroform. 

Second  stage. — Division  of  the  capsule  (fig.  3). — The  cysto- 
tome,  held  like  a  pen,  is  introduced  from  below  upwards, 
through  the  corneal  wound ;  then  the  point,  being  turned 
towards  the  capsule,  is  made  to  divide  it ;  this  is  done  gently 
and  without  force  enough  to  push  back  the  lens.  The  ordinary 
needle  can  be  used  in  this  operation. 

Third  stage.— Expnlsion  of  the  cataract  (fig.  4). — It  some- 
times happens  that  after  the  i-ncision  of  the  capsule,  the  lens 
escapes  of  itself,  the  globe  being  compressed  by  the  contrac- 
tion of  the  ocular  muscles,   an   accident  to  be  avoided.     If 
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this  does  not  happen,  it  is  enough  to  press  the  finger  or 
handle  of  a  knife  on  the  upper  lid,  when  the  lens  will  pass 
through  the  pupil  into  the  anterior  chamber  and  slip  out 
through  the  corneal  wound.  The  escape  of  the  lens  can  be 
further  assisted  by  double  pressure :  one  finger  on  the  upper 
and  one  on  the  lower  lid.  There  are  sometimes  fragments  of 
the  lens  or  capsule  remaining  in  the  pupillary  field  :  these  must 
be  removed  with  fine  forceps  or  a  curette,  lest  secondary 
cataracts  should  be  formed. 

Oblique  Jieratotomy . —  WenzcV^  operation  (fig.  6). — The  point 
of  the  knife  is  to  enter  the  cornea  at  the  middle  point  of  the 
outer  and  upper  fourth,  and  to  make  exit  at  the  centre  of 
the  inner  and  lower  fourth.  This  form  of  operation  is  more  diffi- 
cult than  the  last ;  but  the  cicatrisation  of  the  wound  is  more 
rapid,  the  lower  lid  is  less  likely  to  catch  under  the  flap,  and 
there  is  less  risk  of  wounding  the  nose  and  internal  caruncle 
when  making  the  corneal  wound. 

Superior  keratotomy. — Bichter,  Weiizel,  and  Jaeger's  opera- 
tions (fig.  7). — This  is  performed  just  Uke  the  oblique  and 
inferior  operations.  The  base  of  the  flap  corresponds  with 
the  equator  of  the  cornea,  and  its  free  edge  is  upwards.  The 
difficulty  of  this  procedure  is  greater  than  that  of  the  two  pre- 
ceding operations ;  but  it  has  the  advantage  of  less  frequently 
allowing  the  aqueous  to  escape.  Cicatrisation  is  rapid,  the  flap 
being  supported  by  the  upper  lid. 

Fiimaris  operation. — Furnari  uses  a  double-edged  knife, 
ending  in  a  point  slightly  curved  on  the  flat,  which  is  em- 
ployed for  opening  the  capsule.  The  anterior  chamber  is 
opened  at  one  side  by  the  knife,  with  which  the  capsule  is 
then  incised ;  then  by  the  corneal  wound  a  pair  of  fine  forceps 
is  passed  in,  the  lens  seized  and  removed  (Plate  XLII. 
figs.  8,  9). 

Sclerotomy. — Proposed  by  Bell,  but  abandoned.  An  in- 
cision was  made  in  the  sclerotic,  through  which  forceps  were 
introduced  and  the  lens  removed.  But  this  proceeding  endan- 
gers wounding  the  ciliary  arteries,  evacuating  the  vitreous,  and 
causing  choroiditis,  retenitis,  etc. 
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3.  The  mixed  operation  {Quadn). 
It  consists  in  passing  a  needle  through  tlie  sclerotic,  with 
which  the  lens  is  broken  up;  fine  forceps  are  then  introduced 
through  a  corneal  wound,  the  capsule  is  divided,  and  the  pieces 
of  lens  removed.     This  operation  is  almost  abandoned. 

OPEEATIONS  FOR  ARTIFICIAL  PUPIL. 

Cheselden  first  made  an  artificial  pupil  in  1728,  since  which 
the  operation  has  undergone  many  modific^ations.  The  fact 
is  accounted  for  by  the  number" of  different  conditions  calling 
for  this  treatment.  The  surgeon  will  be  guided  in  his  choice 
of  operation  by  the  affection  he  has  to  treat. 

The  various  operations  maybe  placed  in  four  classes: — 1. 
Incision  of  iris,  or'iridotomy  ;  2.  Excision,  or  iridectomy  ;  3. 
Separation  from  its  border,  or  coredialysis ;  4.  Displacement 
of  the  pupil,  or  corectopy. 

For  preliminary  treatment,  and  position  of  the  patient, 
surgeon,  and  assistants,  see  the  chapter  on  Cataract  Operations. 
Incision  of  the  iris  {iridotomy,  or  coretomy'). 
Cheselden  introduced  a  small  falciform  needle  through  the 
sclerotic  (as  in  depressing  a  cataract).  When  the  needle  was 
well  within  the  posterior  chamber,  he  turned  the  point  towards 
the  iris,  passed  it  through  the  membrane  from  behind  forwards, 
and  by  little  see-saw  movements  made  an  incision  of  ■!■  to  }, 
inch. 

Sharp  passed  the  needle  through  the  cornea.  Others  also 
have  attacked  the  iris  from  the  front.  Jnritie  passed  a  needle 
through  the  sclerotic  and  pierced  the  iris  first  from  behind,  then 
in  front,  uniting  the  punctures  by  an  incision  made  in  with- 
drawing the  needle  backwards.  This  most  delicate  manoeuvre 
may  wound  the  lens,  and  may  tear  away  the  iris  from  its 
attachment.  Janin,  having  noticed  that  horizontal  incision 
of  the  iris  was  almost  always  followed  by  reunion  of  the  edges, 
cut  across  the  fil)rcs  of  the  iris;  he  passed  a  small  knife  or  fine 
scissors  through  the  cornea,  and  made  a  pcrj)endicular  incision 
on  the  inner  side  of  the  natural  pupil.     Experience  has  shown 
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that  the  incisions  made  by  Janin's  method  have  the   same 
tendency  to  close  as  those  of  other  surgeons. 

Compound  iridotomy. — Whatever  the  method  used,  simple 
incision  of  the  iris  is  almost  always  followed  by  union  of  the 
edges  of  the  wound.  To  remedy  this  fault,  surgeons  employ 
a  mixed  operation.  GuerirCs  method. — To  combine  the  advan- 
tages of  the  two  preceding  opqrations,  Guerin  opened  the 
cornea  as  the  first  step,  and  made  a  crucial  incision  (perpen- 
dicular and  horizontal)  in  the  iris.  Jblajani  operated  in  the 
same  way.  Maunoir  also  cut  through  the  cornea  at  the  outset  ; 
then  with  bent,  fine  scissors  he  cut  a  triangular  flap  in  the 
iris,  having  its  point  at  the  centre,  and  its  base  at  the  circum- 
ference. Carron  du  Villars  used  Maunoir's  operation,  but  not 
his  scissors,  preferring  scissors  with  a  spring  to  keep  them 
open.  This  is  a  great  help.  "F^Z^eaw  (Plate  XLII. ,  fig.  12) 
uses  a  narrow  knife,  double-edged,  and  resembling  the  •'  ser- 
pents tongue^''  lancet.  The  knife  is  introduced  through  and 
across  the  cornea  ;  the  point  pierces  the  iris  backwards,  enter- 
ing the  posterior  chamber,  then,  after  its  horizontal  course  has 
continued  for  three  or  four  millimetres,  the  point  is  brought 
again  through  the  iris  (this  time  forwards).  The  knife,  being 
brought  out,  cuts  a  flap  of  iris,  which  rolls  itself  up  and  soon 
disappears,  leaving  a  triangular  pupU. 

RemarTis. — Iridotomy  is  generally  easily  and  rapidly  per- 
formed; there  is  less  fear  of  inflammatory  accidents  than  in 
other  methods ;  but  it  is  unreliable,  the  reunion  of  the  edges 
of  the  wound  rendering  the  operation  useless.  The  same 
remark  holds  good  with  the  mixed  operation  in  some  instances. 

Excision  of  the  iris  {iridectomy). 

Wenzers  operation  (Plate  XLII.,  fig.  12)  only  differs  from 
Velpeau's  operation  (described  above)  in  that  Wenzel  cuts  oflE 
and  removes  the  little  triangular  flap  which  Yelpeau  cuts  and 
leaves  in  the  eye.  Sahatier  made  a  corneal  flap  as  in  cataract, 
drew  the  iris  ©ut  through  the  wound,  and  cut  off  a  portion  wi^ 
scissors  curved  on  the  flat.  Mulder  first  made  a  crucial  in- 
cision in  the  iris  (Plate  XLII.,  fig.  10),  and  then  with  scissors 
cut  off  each  of  the  triangular  flaps.  Physick  used  forceps  with 
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a  punching  blade.  One  of  the  blades  is  passed  behind  the  iris, 
the  other  in  front ;  when  closed  the  forceps  will  cut  out  a 
circular  piece  of  iris.  Leroy  dJ'Etoiles  operates  on  the  iris  hi 
situ,  using  a  little  instrument  whose  mechanism  resembles  that 
of  the  tonsillotome.  A  little  turning  hook  seizes  the  iris  and 
draws  it  between  two  rings,  which,  sliding  one  on  the  other, 
cut  off  the  seized  portion  of  iris.  Beer  makes  a  small  incision 
in  the  cornea,  through  wliich  he  passes  a  small  hook  ;  with 
this  he  seizes  the  iris  and  brings  it  out  through  the  wound, 
and  cuts  off  a  suitable  portion  with  the  scissors.  This  latter 
mode  of  operation  has  been  modified  by  Gibson  and  others. 
Desmarres  pierces  the  cornea  with  eye  forceps,  draws  out  a 
portion  of  iris,  and  cuts  it  off. 

Remarks. — Iridectomy  has  the  simple  advantage  over  in- 
cision that  reclosure  of  the  pupil  is  not  likely  to  follow ;  but 
it  is  more  difficult,  requiring  much  endurance  on  the  part  of 
the  patient,  and  much  confidence  and  steadiness  of  hand  on 
the  surgeon's  part. 

Tearing  of  the  iris  {coredialysis'). 

The  ease  with  which  the  iris  can  be  torn  from  its  ciliary 
attachment  was  first  utilised  in  making  artificial  pupils  by 
Assalini  and  Buzzi.  Scarpa  organized  the  method  and 
brought  it  into  usage. 

Scarpa's  operation  (Plate  XLII.,  fig.  13). — A  needle,  a, 
is  passed  through  the  sclerotic  as  in  depression  of  cataract, 
the  point  of  the  needle,  being  directed  towards  the  upper  and 
inner  edge  of  the  iris,  passes  through  that  membrane  from 
behind  forwards,  and  by  a  lever  movement  tears  the  iris  from 
its  attachment  to  one-third  oL"  its  circumference. 

Leveille's  oper'ation  only  differs  from  the  last  in  the  depression 
of  the  lens,  performed  beforehand  in  order  to  avoid  injuring 
it  during  the  operation. 

Ilimly,  Flajani,  and  Beer  pass  the  needle  through  the  cornea, 
so  that  the  iris  can  be  operated  upon  at  any  point.  Assalini 
opened  the  cornea  freely,  and  passed  forceps  through  the 
wound  to  tear  the  iris.  Bonzel  used  a  small  hook  for  the 
detachment  of  the  iris. 
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Langenbech' s  operation  adds  enclosure  in  the  corneal  wound 
to  separation.  An  opening  t^-  to  ^  incli  in  length  is  made 
in  the  cornea  with  an  ordinary  keratotome,  through  which  is 
passed  a  small  hook  enclosed  in  a  movable  sheath ;  the  hook 
is  disengaged,  made  to  seize  the  iris  and  draw  the  separated 
flap  into  the  corneal  wound,  where  it  forms  adhesions  which 
prevent  the  newly-made  pupil  from  closing.  JungTien,  Grcefe, 
and  Reisenger  have  altered  the  instrument,  but  retain  the 
operation. 

Luzardi  devised  an  instrument  consisting  of  two  sliding  bars, 
kept  together  by  a  spring.  The  needle  is  easily  passed  into 
the  eye,  through  the  cornea  or  sclerotic,  no  incision  having 
been  previously  made ;  when  it  has  reached  the  iris,  one  of 
the  bars  of  the  instrument  is  drawn  back,  which  exposes  the 
hooked  extremity  of  the  other  bar,  and  the  iris  is  seized  with 
this  latter  ;  a  spring  sends  back  the  sliding  bar,  which  secures 
the  iris  on  its  hook  and  enables  it  to  be  drawn  into  the  wound. 

Bonegana  adds  incision  to  separation.  A  little  falciform 
needle,  the  concavity  sharp,  is  introduced  through  the  cornea 
or  sclerotic;  the  iris  is  separated  with  the  blunt  convex  margin, 
and  cut  through  to  the  centre  with  the  concave  edge. 

Huquier,  having  noticed  that  the  iris  when  detached  is 
hard  to  incise  properly,  yielding  before  the  instrument,  begins 
by  cutting  from  the  centre  outwards,  and  then  separates  each 
of  the  lips  of  the  wound. 

EemarTis. — All  operations  by  sclerdticonyxis  expose  the  lens 
to  danger;  further  the  needle  hidden  by  the  iris  is  guided 
with  difficulty,  and  may  be  misdirected.  In  operating  by 
keratonyxis  these  dangers  are  avoided,  and  all  points  of 
the  circumference  of  the  iris  are  easily  approached. 

Separation  alone  is  not  always  successful  for  any  length  of 
time :  the  separated  iris  may  unfold  and  obliterate  the  new 
pupil.  It  is  therefore  best  to  enclose  the  separated  iris  in  the 
external  wound,  Langenbeck  and  Luzardi's  operation  are 
suitable  to  the  great  majority  of  cases.  The  process  of  de 
tachment  is  especially  adapted  to  all  cases  where  the  iris 
adheres  to  the  capsule,  where  there  is  anterior  synechia,  or 
where  there  is  extensive  corneal  opacity. 
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Displacement  of  the  natiiral  pn2nl  {corectopy'). 

This  operation  is  applicable  to  cases  in  which  the  pupil  is 
veiled  by  a  central  nebula  of  the  cornea.  The  end  in  view  is 
placing  the  pupil  behind  a  clear  part  of  the  cornea. 

Adams  made  a  little  incision  in  the  cornea,  into  which  he 
drew  the  edge  of  the  iris,  in  order  to  displace  the  pupil. 
When  healing,  the  corneal  wound  formed  adhesions  which 
kept  the  pupil  in  its  new  position.  Himly  performed  a 
similar  operation. 

Chicpin  and  Desmarres  have  devised  a  kind  of  punch  which 
takes  a  small  piece  out  of  the  cornea,  into  which  the  iris 
prolapses  if  it  does  not  take  the  required  position  of  itself  ;  a 
little  pressure  on  the  eye  will  cause  it  to  do  so.  As  the  cor- 
neal wound  heals,  the  iris  is  maintained  in  its  new  position. 

RemarTis. — Corectopy  is  easily  performed,  and  is  less  liable 
to  cause  inflammations  than  the  other  methods.  But  it  is  not 
applicable  to  cases  in  which  the  pupil  or  iris  has  undergone 
any  morbid  change. 

Corneal  Spots,  ok  Opacities. 

Corneal  spots  are  usually  the  result  of  ulcerating  keratitis. 
They  are  kept  up,  in  many  cases,  by  an  inflamed  state  of  the 
cornea,  which  may  be  detected  by  the  opacity  being  situated 
in  the  midst  of  a  vascular  network.  Following  this  indication, 
it  has  been  suggested  that  the  division  of  these  vessels  should 
lead  to  the  resolution  of  nebulae.  Still,  the  surgeon  ought 
not  to  make  incisions  in  the  cornea  until  he  has  exhausted  the 
simpler  modes  of  treatment.  The  operative  measures  about 
to  be  described  require  great  prudence  and  great  dexterity  on 
the  surgeon's  part.  They  are  attended  with  some  danger,  and 
may  lead  to  loss  of  the  eye. 

Scarifications  were  first  used  by  Demours,  who  operated 
with  the  point  of  a  lancet  or  fine  bistoury,  with  which  he 
made  four  or  five  deep  incisions  across  the  opaque  spot.  IIol- 
scher  succeeded  in  rendering  a  portion  of  the  cornea  transpa- 
rent by  this  means ;  and  then  made  an  artificial  pupil  behind 
it.    Richet  passed  the  point  of  a  cataract  knife  round  the 
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opaque  spot,  or  even  around  the  whole  cornea,  obliquely 
through  half  the  thickness  of  the  cornea.  The  little  circular 
flap  thus  formed  was  then  dissected  off. 

The  Seton. — PelUer,  and  JDelarne  have  published  some  ob- 
servations made  by  them  on  the  results  of  passing  a  thread  be- 
tween the  layers  of  the  cornea,  by  means  of  a  fine  flat  needle. 
It  was  exceedingly  difficult  to  accomplish,  and  full  of  danger ; 
and  though  successful  in  some  cases,  has  been  abandoned,  as 
have  also  trephining,  and  resection  of  the  opacity. 

Abrasion  of  the  cornea. — This  operation,  which  replaces  an 
opacity  by  an  ulcer,  is  condemned  by  most  surgeons.  Mal- 
gaigne  employed  it  successfully  in  the  case  of  his  daughter. 
Yet  it  should  only  be  tried  when  the  sight  is  quite  lost,  and 
then  not  until  all  other  means  have  failed. 

The  lids  being  separated,  and  the  eye  fixed  either  with  for- 
ceps or  hooks  fixed  into  the  sclerotic,  the  operator  holds  the 
cornea  with  mouse-toothed  forceps,  and  raises  the  superficial 
layer  with  a  cataract  knife.  In  this  tedious  and  painful  opera- 
tion the  anterior  chamber  is  often  wounded.  It  should  be 
reserved  for  the  metallic  stains  produced  by  the  excessive  use 
of  badly  prepared  coUyria  containing  lead  or  silver. 

Pteeygium  and  Pannus. 

The  former  is  a  kind  of  excrescence  appearing  on  the 
cornea,  almost  always  of  a  triangular  form,  seated  in  the 
inner  angle  of  the  eye.  The  latter,  of  no  regular  form,  may 
appear  in  any  part  of  the  cornea;  the  same  operative  mea- 
sures are  applicable  to  both  forms  of  disease. 

The  little  outgrowth  is  seized  with  a  double  hook,  or  with 
rat-toothed  forceps,  and  is  cut  off  with  a  fine  scalpel,  or  with 
scissors  curved  on  the  flat ;  nitrate  pf  silver  is  then  apphed  to 
the  wound.  These  affections  often  recur,  and  are  apt  to  leave 
an  opaque  spot  on  the  cornea  after  their  removal. 

Hypopyon. 

Accumulations  of  pus  in  the  anterior  chamber  are  soon 
reabsorbed  in  most  cases,  so  that  an  operation  is  rarely 
called  for.     If  it  should  be  necessary,  puncture  of  the  cornea 
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is   performed  with  a   simple   cataract    knife  at  tlie  lowest 
point. 

Acute  Phlegmon. 

In  cases  of  this  disease,  the  pain  caused  by  purulent  accu- 
mulation becomes  intolerable,  and  an  outlet  must  be  made 
for  the  fluid.  Scarpa  cut  the  cornea  at  its  centre,  and  raised 
a  cii'cular  flap — a  tedious  process.  It  is  better  to  open  the 
cornea  at  its  lowest  point,  by  a  straight  incision  with  a 
cataract  knife.  There  is  then  a  chance  of  preserving  the 
transparency  of  some  part  of  the  cornea. 

Hydeophthalmia 
may  distend  the  ocular  globe  to  such  a  degree,  or  be  at- 
tended by  such  intense  inflammation,  that  it  calls  for  punc- 
ture. The  liquid  may  be  partly  or  wholly  let  out,  by  making 
an  incision  through  the  cornea  or  sclerotic.  Desmarres,  for 
puncturing  the  sclerotic,  makes  use  of  an  instrument  like 
a  short  lancet,  having  near  the  point  two  shoulders,  which 
prevent  the  blade  from  entering  too  deeply.  The  blade  has 
a  longitudinal  furrow  by  which  the  fluid  can  escape. 

Extirpation  of  the  Eye.— Ordinary  Operation. 

If  there  is  a  tumour  connected  mth  the  eye,  prolong  the 
external  angle  of  the  commissure  of  the  lids  by  an  incision 
of  necessary  length ;  raise  the  lids,  cutting  them  away  from 
the  ball,  which  is  seized  with  a  hook  or  Museux's  forceps  ; 
pass  a  bistoury  in  at  the  inner  angle  of  the  eye,  and  make 
it  sweep  the  under  surface  of  the  eyeball,  or  of  the  tumom*, 
fi'om  within  outwards ;  then  repeat  this  manoeuvre  on  the 
upper  surface,  to  completely  circumscribe  and  separate  the 
tumour ;  then  with  curved  scissors  divide  the  pedicle  at  the 
])ottom  of  the  orbit :  such  is  the  quickest  and  simplest  opera- 
tion. Instead  of  the  bistoury,  the  muscles  of  the  eye  may 
be  cut  through  with  the  curved  scissors. 

Dnjmytrcn  began  by  detaching  the  tumoui'  from  the  upper 
orbital  wall,  then  cut  off  the  pedicle,  and  turning  the  tumour 
out,  finished  the  dissection  of  its  under  surface. 
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If  the  nds  are  to  be  removed  with  the  ball,  the  fii'st  incisions 
must  be  carried  through  them  and  not  through  their  mucous 
lining. 

When  no  tumour  is  connected  with  the  eye  the  incision  in 
the  lids  is  unnecessary.  The  conjunctiva  should  be  carefully 
dissected  up  from  the  globe  in  order  to  cover  the  stump  ; 
then,  seizing  the  eye  with  the  hook,  or  forceps,  cut  through 
the  muscles,  either  with  the  curved  scissors  or  with  the 
bistoury,  finally  severing  the  optic  nerve. 

Fitting  an  Artificial  Eye. 

The  stump  left  after  an  extirpation  having  completely 
healed,  a  well-fitting  enamel  eye  is  obtained.  The  upper  lid 
is  raised  while  the  most  convex  part  of  the  enamel  eye  is 
passed  underneath  it ;  then  the  lower  lid  is  drawn  down  till 
the  lower  edge  of  the  eye  slips  over  it.  It  should  not  be 
left  in  place  for  a  long  time  at  first ;  the  stump  becomes  in 
time  accustomed  to  its  presence.  If  the  orbit  holds  it  too 
loosely,  it  must  be  replaced  by  a  larger  one. 

The  enamel  eye  is  removed  by  means  of  a  blunt  gold  or 
silver  probe  bent  into  a  hook  :  the  instrument  is  passed  be- 
tween the  eye  and  the  lid  (drawn  down  at  the  time)  ;  a  gentle 
lever  movement  raises  the  eye  and  makes  it  glide  out  of  the 
orbit. 
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PLATE  XLIII. 
OPERATIONS  ON  THE  EAR. 

Fig.  1. — Section  slwwing  the  (angular)  relative  direction  of 
the  Eastachimi  till) e  and  external  auditory  jjassage. — a,  inferior 
turljinated  bone ;  h,  middle  turbinated  bone  ;  c,  opening  of  the 
Eustachian  tube  at  the  level  of  the  attachment  of  the  lower 
bone ;  d,  first  angle  in  the  Eustachian  tube  which  from  this 
point  turns  more  directly  outwards ;  e,  membrana  tympani ; 
/,  external  auditory  canal,  which,  passing  from  within  out- 
wards, completes  in  the  horizontal  plane  the  arc  of  the  course 
of  the  Eustachian  tube ;  g,  internal  carotid. 

Fig.  2. — Pei'f oration  of  the  lohule  of  the  ear. — a,  trocar  ; 
h,  cork  applied  behind  the  lobule  to  make  counter-pressure. 

Fig.  2,  his. — Trocar  for  this  operation,  and  for  introducing 
the  rings. 

Fig.  3, — Fxtirpati^on  of  a  polypus  of  the  external  ear. 

Fig.  4. — Perforation  of  the  mennhrana  tympani. — a,  0,  De- 
leau's  perforator ;  c,  membrana  tympani. 

Opeeations  on  the  External  Ear. 
Perforation  of  the  lohule. — This  operation,  of  which  the  object 
is  to  attach  earrings,  may  be  performed  mth  a  lady's  stilette 
or  other  pointed  instrument.  It  is  customary  to  use  a  small 
trocar  (fig.  2,  ¥18),  whose  canula  bears  a  small  movable  point ; 
a  cork  is  also  required.  First  deaden  sensation  in  the  lobule 
by  pinching  it  sharply  with  the  finger ;  then  place  the  cork 
behind  the  lobule,  holding  both  with  the  left  hand,  and  pass 
the  trocar  through  the  ear  into  the  cork.  The  cork  is  then 
removed  with  the  point  of  the  trocar  in  it ;  the  canula  is  with- 
drawn after  it  has  received  a  lead  wire  or  silk  thread,  which 
is  thus  drawn  through  the  wound,  tied  in  a  loop,  and  left 
until  the  opening  has  healed  and  become  a  permanent  one. 

Wounds  of  the  external  ear.  and  otoplasty. — Simple  wounds 
unite  very  well  by  first  intention  with  the  support  of  sutures 
carried  through  the  whole  thickness  of  the  car. 

Otoplasty  is  seldom  applicable  except  when  wounds  of  the 


PI.  4.3. 


ig;.l. 


■:/ 


TlQ\  2. 


FlQ'   2. 


m 


%.  4. 


re  et  Fils.Ed-ile-urs 
Pans 


AND    SURGICAL   ANATOMY.  169 

ear  liave  been  attended  with  much  loss  of  substance  (see 
Blepharoplasty).  In  all  cases  the  repairing  flap  of  skin  will 
be  so  arranged  that  its  dermal  surface  is  outwards. 

Foreign  hodies  in  the  auditory  canal. — It  would  be  hard  to 
name  all  the  foreign  substances  which  may  be  found  obstruct- 
ing this  canal,  but  they  come  under  two  classes : — 1.  Those 
which  form  in  the  ear,  hard  or  soft  wax,  pus,  blood  clots,  etc.  ; 
2.  Bodies  from  without. 

Extraction  of  foreign  bodies  may  be  effected  by  curettes, 
or  forceps,  whose  curves  and  whose  sizes  are  suitable  to  the 
direction  of  the  auditory  canal.  The  surgeon  will  choose  his 
mode  of  proceeding  according  to  the  form,  hardness,  or  soft- 
ness, etc.,  of  the  foreign  substance.  By  drawing  the  external 
ear  (with  the  left  hand)  upwards  and  outwards  the  curves  of 
the  canal  are  somewhat  straightened,  and  the  entrance  of  in- 
struments rendered  easier.  The  canal  should  also  be  well 
oiled,  and  the  introduction  of  a  speculum  will  help  to  dilate  the 
soft  parts  and  facilitate  the  use  of  instruments  for  breaking 
up  the  impacted  body  more  easily.  It  is  well  to  remember 
that  in  the  adiilt  the  vertical  diameter  of  the  canal  is  greater 
than  the  transverse.  We  must,  therefore,  pass  instruments 
along  the  floor  to  insinuate  them  more  easily  under  the  foreign 
body.  In  children,  on  the  other  hand,  the  horizontal  diameter 
is  greater  than  the  vertical.  In  the  second  place,  the  tym- 
panic membrane  slopes  downwards  and  inwards,  which  must 
be  remembered,  that  the  drum  may  not  be  wounded,  and  that 
the  foreign  body  be  not  pushed  back  into  the  angle  which  the 
membrane  makes  with  the  anterior  wall  of  the  passage. 

Thickened  wax  and  similar  substances  can  be  softened  and 
expelled  by  injections  of  lukewarm  water.  Solid  bodies  are 
often  removable  by  this  means,  the  reflux  of  the  injected 
water  carrying  them  out.  If  aU  these  methods  fail,  it  would 
be  well  to  try  the  plan  of  Paul  d'Egine,  .who  made  a  small 
incision  behind'  the  concha  of  the  ear,  through  which  he 
passed  a  stylet,  which  was  to  pass  inside  the  foreign  body 
and  expel  it. 

Polypus,  of  the  auditory  meatus. 

Polypi  may  be  removed  or  destroyed  by  hgature,  excision. 
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torsion,  and  cauterisation.  The  nature,  colour,  and  size  of  the 
polyp  will  indicate  to  the  surgeon  which  proceeding  to  adopt. 

Ligature  can  be  done  directly  or  by  means  of  Desaute's 
ecraseur,  a  slip-knot  being  passed  over  a  pedunculated  polypus. 

Torsioji  is  suitable  to  most  cases  ;  steel  forceps  are  used. 
The  haemorrhage,  which  is  often  free,  is  easily  arrested  by  cau- 
terising. Nitrate  of  silver,  or  Vienna  paste,  is  the  means  usually 
employed ;  great  care  is  needed,  and  it  is  better  to  pass  a  little 
plug  of  cotton  wool  to  the  bottom  of  the  canal  to  protect 
the  tympanic  membrane  from  the  caustic. 

A  hsence  and  ohstruction  of  the  auditory  meatus. 

Congenital  absence  of  the  canal  resulting  from  contact  of 
the  bony  walls  is  beyond  the  sm'geon's  powers  to  relieve.  But 
when  a  membrane  (of  variable  density),  situated  more  or  less 
deeply  in  the  canal,  obliterates  it,  the  obstacle  may  be  re- 
moved by  puncture,  incision,  or  cauterization.  It  will  always 
be  prudent  to  begin  with  an  exploratory  puncture,  to  prove 
the  presence  of  a  canal  behind  the  membrane  ;  if  then  the 
hearing  is  improved  by  that  puncture,  it  should  be  en- 
larged by  a  crucial  incision  and  the  flaps  dissected  off.  Some 
dilating  body,  or  sponge  tent,  should  be  afterwards  passed 
into  the  artificial  opening,  to  keep  it  from  closing  while  the 
wound  heals. 

Itard  and  Bonafond  have  successfully  used  cauterisation 
with  nitrate  of  silver  to  destroy  deeply-placed  membranes. 

If  the  duct  be  stopped  up  by  the  thickness  of  the  lining 
membrane,  it  should  be  opened  by  dilators,  such  as  catgut, 
sponge,  and  tangle  tents,  etc.,  which  are  subsequently  re- 
placed by  a  gold  or  ivory  tube,  to  keep  the  canal  properly 
expanded. 

Whatever  method  be  used,  let  the  surgeon  proceed  with  care 
and  avoid  injury  to  the  middle  ear. 

Operations  on  the  Middle  Ear, 
(Plate  XXXVIII.,  fig.  1,  and  Plate  XLIII.,  fig.  1  &  4.) 
Perforation  of  the  memhrana  tympani. 
This  operation  is  intended  to  admit  air  to  the  middle  car 


AND  SUHGICAL  ANATOMY.         171 

when  deafness  is  caused  by  permanent  stoppage  of  the  Eusta- 
chian tube.  It  may  be  performed  by  puncture,  excision,  or 
cauterization. 

1.  Puncture — A.  Cooper''s  operation. — A  small  curved  trocar 
is  passed  along  the  floor  of  the  external  meatus,  up  to  the 
tympanum.  When  the  point  has  reached  the  membrane  it  is 
pushed  sharply  through  it,  about  ^^^  of  an  inch,  and  the 
patient  recovers  his  hearing  at  once. 

~  Buclianan's  operation  only  differs  from  the  preceding  in 
the  form  of  the  trocar,  which  is  square.  When  the  membrane 
is  punctured,  the  opening  is  enlarged  by  rotating  the,  trocar. 

2.  Excision. — Himli/s  operation. — Puncture  as  performed  in 
the  above  ways  is  liable  to  close  up  again.  To  avoid  this 
failure,  Himly  punctured  the  membrane  and  excised  a  portion 
by  means  of  a  punch,  which  has  since  been  improved  by 
Falrizi  and  Deleau.  Deleau's  perforator  consists  of  a  canula, 
whose  extremity  has  a  circular  cutting  edge  ;  the  canula  en- 
closes a  point  whose  base  has  also  a  cutting  edge.  A  spring 
when  turned  causes  the  point  to  protrude,  and  perforate  the 
membrane ;  directly  afterwards  another  spring  causes  its  re- 
turn, a  circiilar  piece  is  cut  out  of  the  membrane  by  the  con- 
tact of  the  cutting  base  of  the  point,  and  the  cutting  edge  of 
the  canula  (Plate  XLIII.,  fig.  4,  shews  the  application  of  this 
instrument). 

3.  Cauterization,  as  proposed  by  Pticheraud,  is^now  almost 
abandoned. 

Perforation  of  the  mastoid  cells. 

The  communication  which  exists  between  the  mastoid  cells 
and  the  tympanic  cavity  has  suggested  to  surgeons  the  idea 
of  opening  a  passage  to  the  external  air  by  perforating  the 
mastoid  process.  The  operation  can  be  done  with  a  little 
trephine,  a  trocar,  or  a  perforator.  The  most  favourable  spot 
is  a  little  in  front  of  the  process,  f  to  f  of  an  inch  above  its 
point  (Malgaigne). 

Perforation  of  the  mastoid  cells  is  not  only  indicated  in 
certain  forms  of  deafness,  but  is  sometimes  of  use  to  afford  an 
outlet  to  pus  and  other  fluids  contained  in  the  cells  or  the 
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middle  ear,  resulting  from  abscess  or  organic  lesions  of  the 
process. 

This  operation  does  not  always  afford  good  results;  it  is 
not  absolutely  fi'ee  from  danger,  and  is  sometimes  fatal. 

These  considerations,  and  the  fact  that  the  cells  are  some- 
times atrophied  (when  puncture  is  useless),  make  surgeons 
cautious  ill  using  it. 

Catheterism  of  the  Eustachian  tube  (Plate  XXXYIIL,  fig.  1;. 

This  duct  is  about  one  inch  and  a  half  long,  with  an  opening 
(shown  at  c,  Plate  XLIII.,fig.  1)  looking  downwards,  inwards, 
and  forwards ;  the  apertm'e  being  behind  the  inferior  turbi- 
nated bone,  a.  The  orifice  can  therefore  be  reached  either 
through  the  mouth  or  through  the  nasal  fossa.  Fig.  1  in  Plate 
XXXVIII.  shows  Deleau's  probe,  a,  lying  on  the  floor  of  the 
nasal  fossa,  its  point  within  the  Eustachian  tube  at  e.  The 
object  of  this  procedure  is  to  clear  the  tube,  which  result  is 
obtained  by  injecting  air  or  medicated  fluids. 

Guyot,  postmaster  at  Versailles,  in  172'I,  was  the  first  person 
who  successfully  attempted  to  catheterise  this  passage.  He 
passed  his  probe  through  the  mouth.  Many  followed  his  ex- 
ample, but  in  1741  Cleland  reached  the  opening  and  passed 
his  catheter  through  the  nose,  and  since  then  Guyot's  method 
has  been  given  up. 

Ordinary  method. — A  silver  probe  of  small  size,  and  bent 
like  a  uterine  sound  is  used. 

The  patient  is  seated,  his  head  slightly  thrown  back  and 
kept  in  position  by  an  assistaiii;  standing  behind  him;  the 
operator  holds  the  probe  (well  oiled)  in  his  right  hand,  ano 
passes  it  thi-ough  the  nostril  of  the  side  affected,  slipping  the 
probe  along  the  floor  of  the  fossa,  till  it  has  reached  the  level 
of  the  soft  palate.  In  this  first  stage  of  the  operation  the 
point  of  the  sound  is  turned  downwards  and  shghtly  out- 
wards. When  the  point  of  the  sound  touches  the  soft  palate, 
it  gives  the  patient  a  disagreeal^lc  sensation  and  provokes  a 
sudden  act  of  swallowing.  The  point  must  then  be  turned 
slightly  outwards  and  upwards  by  rotating  the  shaft  of  the 
sound,  which  is  to  be  kept  all  the  time  close  to  the  outer  wall 
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of  the  nostril.  Gentle  to  and  fro  movements  of  the  sound  or 
catheter  are  then  to  ^be  made  until  the  point  is  caught  in  the 
orifice  of  the  Eustachian  tube.  Success  is  shown  both  by 
the  fixedness  of  the  instrument  and  the  peculiar  sensation 
which  it  gives  in  the  ear  of  the  patient.  To  inject  the  pas- 
sage, the  catheter  is  kept  steady  by  pinching  the  nostril 
through  which  it  has  beeii  passed,  and  the  jet  of  a  syringe  is 
placed  in  the  external  opening  of  the  catheter. 

Beleau's  method  (Plate  XXXVIII.,  fig.  1). — Instead  of  a 
silver  probe,  Mr.  Deleau  uses  a  flexible  tube,  which  can  be 
passed  deeper  into  the  Eustachian  duct  without  cutting  in  its 
windings.  A  stilette  inside  this  tube  gives  it  steadiness  and 
imparts  a  convenient  curve.  The  end  of  this  stilette  is  made 
to  project  from  the  catheter,  and  passes  easily  into  the  nasal 
opening  of  the  duct  ;  it  serves  then  as  a  guide  along  which 
to  pass  the  catheter  as  far  as  possible,  and  the  former  is 
then  withdrawn.  The  outer  end  of  the  catheter  is  somewhat 
expanded,  and  is  fitted  with  a  bent  wire,  acting  as  a  spring, 
and  retaining  the  instrument  in  the  nose  by  pinching  the 
nostril. 

While  thus  fixed  it  is  easy  to  use  the  apparatus  for  injections. 
Air  is  chiefly  injected  by  Deleau,  by  means  of  a  caoutchouc 
ball  syringe,  squeezing  which  causes  a  current  of  air  in  the 
duct. 

These  air  douches  afford  in  certain  cases  valuable  means  of 
diagnosis.  The  operator  applies  his  ear  to  the  ear  of  the 
patient,  and  easily  detects  the  fact  when  the  air  enters  the  tym- 
panic cavity  and  returns  between  the  tube  and  the  Eustachian 
tube.  In  this  case  the  obstruction  is  incomplete.  If  the  air 
current  passes  through  the  middle  ear  and  out  at  the  external 
ear,  there  is  a  perforation  of  the  tympanum.  And  rattling  or 
gurgling  sounds  heard  in  the  above  described  manner  indicate 
the  presence  of  pus  or  other  fluids  in  the  middle  ear. 

When  the  nostril  of  the  same  side  as  the  obstructed  tube  is 
itself  affected,  catheterism  may  be  practised  through  the  other 
nostril,  taking  care  that  the  instrument  has  a  longer  curve,  and 
that  the  length  of  the  bent  part  is  proportioned  to  the  greater 
distance  to  be  traversed,  to  reach  the  opening  of  the  canal.   To 
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assist  tlie  introduction  of  the  catheter  it  will  be  well  to  turn 
the  tip  backwards  a  little,  on  the  convex  side  of  the  curve. 

Gairal  passes  the  sound  along  the  nasal  fossa  till  the  point 
no  longer  rests  on  the  floor,  then  makes  it  turn  a  quarter  of  a 
circle  upwards  and  outwards  :  after  this,  it  is  only  necessary 
to  push  the  sound  a  little  further  to  make  the  point  enter  the 
opening  of  the  Eustachian  tube,  at  the  same  time  gently  rotating 
outwards  to  pass  the  catheter  further  into  the  duct. 

The  mouthpiece  of  G-airal's  sound  is  graduated  to  show  the 
degree  of  rotation  practised. 

OPERATIONS  ON  THE  LIPS. 

A  fold  of  mucous  membrane  under  the  iqoper  lip  is  seen 
in  some  persons  while  laughing,  like  a  cushion  stretching 
across,  and,  as  it  pushes  forwards,  lifting  the  lip  and  everting 
it.  To  cure  this  deformity,  it  is  enough  to  seize  the  fold  with 
forceps,  and  cut  it  off  with  scissors  curved  on  the  flat.  Com- 
presses, soaked  in  cold  water  or  alum  lotion,  tucked  in  bet,ween 
the  lip  and  the  alveolar  process  of  the  jaw,  usually  suffice  to 
arrest  the  slight  haemorrhage  which  sometimes  follows. 

Hypertrophy  of  the  upper  lip. — If  hypertrophy  of  the  lip 
co-exists  with  a  scrofulous  habit,  it  is  necessary  to  direct  treat- 
ment against  the  strumous  condition,  and  to  abstain  from  any 
operation.  But  when  the  swelhng  appears  in  a  healthy  indi- 
vidual, we  may  have  recourse  to  the  operation  practised  by 
Paillard.  This  consists  in  reducing  the  lip  by  taking  a  strip 
of  mucous  membrane  from  its  whole  extent.  To  accomplish 
this  an  assistant  seizes  one  of  the  labial  commissures  and 
inverts  the  lip,  drawing  it  slightly  forwards,  while  the  operator 
takes  hold  of  the  other  commissure  with  his  free  hand,  and  then 
with  a  bistoury  he  raises  a  mucous  flap  from  the  whole  length 
of  the  lip,  and  about  half  its  width.  The  same  after  treatment 
is  employed  here  as  in  the  last  operation. 
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PLATE  XLIV. 

HAEELIP,  CHEILOPLASTY.— CONTRACTION   OF    THE 
BUCCAL  OEIFICE. 

Fig.  1. — Simple  liar  clip. 

Fig.  2. — The  same  after  operation. — Three  points  of  twisted 
suture  unite  the  edges  of  the  wound. 

Fig.  3. — Douhle  harelip. 

Fig.  4. — The  same  after  operation. 

Fig.  5. —  Cheiloplasty. — The  cancerous  mass,  a,  g,  d,  a,  is  con- 
tained between  two  incisions,  a,  c,  e,  and  a,  d,  e.  The  commissui-es 
are  extended  by  two  incisions,  a,  b,  and  a,  t ;  the  two  edges, 
a,  <Z,  (9  and  a,  c,  e,  will  be  opposed  and  united  in  the  median  hne 
by  points  of  suture. 

Fig.  6. —  Chopart^s  method. — Two  incisions,  a,  e  and  d.f,  bound 
a  quadrilateral  flap,  a,  <?,/,  d,  from  which  the  diseased  structure 
is  cut  away  by  the  incision,  J,  c.  The  flap,  &,  c,  <?,/,  should  be 
raised  to  the  level  of  the  commissures  a  and  d. 
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PLATE  XLV. 
HARELIP,  ETC.     {Continued). 

Figs.  1  &  2, — Malgaigne's  method  of  treating  harelip. 

Fig.  1. — Two  incisions,  a  and  h,  detach  two  little  flaps  from 
the  edges  of  the  fissure,  which  are  turned  down,  that  their 
open  surfaces  may  be  opposed,  the  object  being  to  prevent  the 
little  gap  which  remains  after  the  ordinary  operation,  at  the 
edge  of  the  lip. 

Fig.  2. — The  tn'o  flaps  turned  down  before  the  application 
of  the  sutures. 

Figs.  3  &  4. — Method  adopted  by  M.  Mirault^  of  Angers. 
— A  flap,  a,  on  one  of  the  borders  of  the  fissure,  is  preserved. 
This  little  flap  is  intended  to  fill  up  the  gap  at  the  edge  of  the 
lip. 

Figs.  5  &  6. —  Contraction  of  the  buccal  orifice. — BieffenbacKs 


Two  incisions,  «,  b,  and  c,  d,  through  half  the  thickness  of 
the  lip,  form  two  sides  of  a  triangular  flap,  whose  base  is  the 
contracted  mouth  orifice  and  whose  apex  is  at  the  labial  com- 
missure. 

Fig.  6. — The  flap  is  raised,  the  mucous  membrane,  «,  alone 
remains,  and  forms  the  floor  of  the  wound. 

Fig.  7. — The  mucous  membrane  is  divided  horizontally ;  the 
two  membranous  flaps,  a  and  b,  will  cover  the  raw  surfaces  and 
form  the  mucous  covering  of  the  hew  lips. 

Fig.  8. — A  diagram  showing  the  mode  of  introducing  the 
suture,  which  is  to  be  done  before  dividing  the  mucous  mem- 
brane. 

Heproduction  of  the  buccal  orifice. 
This  operation  is  performed  in  cases  of  adhesion  of  the  lips 
or  of  contraction  of  the  orifice.  If  the  abnormal  adhesion  is 
congenital,  and  complete,  the  opening  must  be  made  at  once 
by  cutting  through  the  closing  membrane.  In  order  to  do 
this,  a  puncture  with  a  straight  bistoury  must  be  made  at  a 
point  answering  to  one  of  the  commissures  of  the  lips ;   a 
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director  is  passed,  througli  this  opening  to  guide  the  cut- 
ting instrument  (bistoury  or  scissors)  in  order  to  form  the 
new  mouth.  The  two  raw  surfaces  are  to  be  then  covered 
with  linen  and  simple  cerate,  to  prevent  contact  during  cica- 
trisation. 

When  the  contraction  of  the  buccal  orifice  is  produced  by- 
vicious  cicatrices,  resulting  from  burns  or  ulcers,  it  is  more 
difficult  to  obtain  a  good  result  than  in  cases  of  abnormal 
adhesion.  The  process  of  cicatrisation  brings  about  new 
adhesions  which  re-establish  the  contraction.  To  prevent  this 
re-establishment  of  the  deformity  methods  have  been  devised 
which  we  are  about  to  describe. 

Berger's  method. — The  buccal  orifice  being  formed  by  two 
incisions  carried  as  far  as  requisite — but  in  all  cases  ceasing 
inside  the  labial  arteries — -the  two  commissures  are  pulled 
apart  by  two  blunt  silver  hooks,  acting  in  opposition  to  one 
another.  A  suitable  bandage  fixes  the  two  hooks  at  a  proper 
distance  from  one  another  while  the  lips  cicatrise.  This  pro- 
cedure has  been  successful  in  some  cases. 

It  has  also  been  proposed  to  make  a  trocar  puncture  at  the 
site  of  each  commissure,  then  passing  a  leaden  wire  through 
each  puncture,  to  twist  up  the  ends  day  by  day  until  the 
included  skin,  etc. ,  are  cut  through  by  the  gradual  tightening. 
But  there  is  danger  that  the  divided  tissues  will  cicatrise 
and  unite  behind  the  wire  loop. 

Kriigen  HanserCs  method. — The  leaden  wire  is  here  not  in- 
tended to  cut  the  tissues,  it  is  left  in  place  without  being 
tightened,  and  when  the  little  holes  first  made  are  cicatrized 
and  converted  into  permanent  apertures,  the  buccal  orifice  is 
completed  by  the  bistoury,  the  two  cicatrised  perforations 
forming  the  commissures.  By  thi«  procedure  the  results  of 
the  healing  process  are  less  to  be  feared  than  in  the  former 
case.  Instead  of  the  leaden  wire  a  little  silver  canula  might 
be  used,  or  Scarpa's  leaden  style,  the  head  of  the  style  being 
in  the  mouth,  and  the  bent  point  outside  on  the  skin. 

Dieffenhach^s  operation  (Plate  XLIV.,  Ms.,  figs,  5,  6). — To 
prevent  the  reunion  of  the  edges  of  the  wound  this  surgeon 
devised  a  mode  of  operation  by  which  the  buccal  mucous  mem- 
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braiie  is  preserved,  so  as  to  re-cover  the  raw  surface  of  the 
newly -formed  lips. 

The  operator  passes  into  the  patient's  mouth  the  index 
finger  of  the  left  hand,  to  fix  the  cheek,  the  other  hand,  carry- 
ing a  sharp-pointed  pair  of  scissors,  or  better,  a  straight  and 
very  sharp  bistoury,  introduces  the  point  of  the  instrument 
a  little  above  the  intended  labial  commissure  ;  the  blade  must 
not  perforate  the  cheek,  but  be  passed  from  without  inwards, 
halfway  through  the  tissues,  till  it  reaches  the  contracted 
buccal  orifice.  When  the  point  appears,  turn  the  blade  with 
its  edge  forwards,  and  cut  at  once  from  behind  forwards  the 
entire  superficial  half  of  the  tissues.  A  second  incision  is 
made  in  exactly  the  same  manner  just  below  the  first,  and 
these  two  incisions  are  connected  by  a  semilunar  cut  just 
at  the  point  where  the  new  commissure  is  to  be.  It  only 
remains  to  cut  out  the  triangular  flap  a,  &,  c,  d,  contained  be- 
tween the  incisions,  taking  care  to  avoid  cutting  the  mucous 
membrane  which  forms  the  floor  of  the  wound. 

The  second  step  of  the  operation  consists  in  utihsing  the 
said  mucous  membrane.  It  is  to  be  separated  as  much  as 
possible  from  the  other  tissues,  then  divided  horizontally  up 
to  \  inch  from  the  commissure.  The  two  flaps  serve  to  cover 
the  raw  surfaces  and  are  fastened  to  the  skin  by  points  of 
suture. 

Vclpcau's  operation. — Before  dividing  the  mucous  mem- 
brane horizontally,  M.  Velpeau  introduces  the  threads  des- 
tined for  the  sutures.  Each  thread,  with  a  needle  attached, 
passes  through  the  skin  and  mucous  membrane  from  within 
outwards.  A  series  of  threads  for  each  hp  being  in  position, 
the  mucous  membrane  is  divided  and  the  sutui-es  are  tied. 

OjJeration  of  M.  Serre,  of  Montiwllier. — M.  Serre  divides 
skin  and  mucous  membrane  at  the  same  level,  then  he  brings 
the  two  membranes  together  and  connects  them  by  sutures. 
This  method  is  simpler  than  the  preceding,  but  it  has  not  the 
same  chances  of  solidity. 

Harelip. 

The  operation  of  harelip  has  two  chief  stages. 

1.  T1ui  ine-paration  of  the  edges  of  the  fissure. — The  patient 
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if  an  adult,  may  be  operated  on  while  sitting  in  a  chair,  his 
head  slightly  thrown  back,  and  supported  by  an  assistant. 
If  the  patient  is  a  young  child,  he  must  be  wrapped  in  a  sheet 
and  entrusted  to  an  assistant  who  holds  him  on  his  knees. 
The  assistant,  whose  duty  it  is  to  support  the  head,  should 
press  the  patient's  cheeks  as  much  forward  as  possible,  and 
compress  the  facial  arteries  on  the  upper  jaw  in  front  of  the 
masseters.  The  operator  begins  by  raising  the  upper  lip  to 
divide  with  a  bistoury  or  scissors  the  frsenum  which  binds  it 
to  the  gum.  The  angle  of  the  left  edge  of  the  fissure  is  then 
seized  with  forceps  or  with  the  fingers  and  di-awn  downwards 
and  forwards  ;  then,  with  strong  and  yet  slender  scissors,  the 
whole  red  margin  of  the  fissure  on  one  side  is  remoyed  at  one 
cut,  extending  to  -^^  of  an  inch  above  the  fissure.  The  right 
margin  is  then  excised  by  a  similar  cut,  which  is  made  to 
meet  the  upper  extremity  of  the  first  incision.  These  two 
incisions  then  form  an  inverted  Y,  whose  limbs  enclose  the 
harelip.  Both  lips  should  be  freely  severed  from  their  deep 
attachments,  to  enable  them  to  be  brought  together  without 
tension. 

2.  Union. — The  two  raw  surfaces  of  the  wound  are  next 
brought  together  and  joined  by  two  or  three  points  of  twisted 
•suture  in  this  manner :  the  lower  angle  of  the  left  flap  is 
seized  as  before  the  first  incision,  and  is  transfixed  obliquely . 
from  below  upwards,  and  from  without  inwards,  by  a  pin 
which  passes  in  at  the  mucous  edge  of  the  lip,  and  out  at 
the  raw  surface.  The  pin  should  appear  at  a  point  between 
the  two  anterior  thirds  and  posterior  third  of  the  thickness  of 
the  lip,  entering  \  of  an  inch  external  to  the  fissure,  and 
making  its  exit  in  the  wound  \  of  an  inch  above  the  mucous 
edge  of  the  lip.  The  angle  of  the  other  flap  is  next  pierced 
by  the  pin,  but  from  above  downwards,  and  from  within  out- 
wards, entering  at  the  wound  and  coming  out  on  the  mucous 
surface  of  the  lip. 

The  first  pin  describes  a  curve  whose  concavity  is  below, 
in  order  to  make  the  two  angles  of  the  fissure  project  down- 
ward— to  prevent,  as  much  as  possible,  the  little  gap  which 
almost  always  remains  in  the  edge  of  the  lip.    Some  surgeons 
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instead  of  passing  the  first  pin  through  the  mucous  edge  of 
the  lip,  pass  it  through  the  skin  a  little  above. 

The  first  pin  being  in  place,  and  the  apposition,  of  the  flaps 
maintained  by  the  help  of  a  thread  applied  like  the  figure  8, 
the  second  pin  is  passed  horizontally  at  a  little  distance  above 
the  first.  Then  the  third  pin  is  placed  a  little  above  the 
second  (see  Plate  XLIV.,  fig.  2).  Between  the  pins  it  is  well 
to  place  slips  of  plaster  to  draw  the  cheeks  forwards  and 
support  the  sides  of  the  wound.  Lastly,  the  points  of  the 
pins  are  cut  off  and  the  skin  protected  by  small  strips  of 
plaster  from  contact  with  their  ends  (see  Plate  II.,  fig.  6).  A 
simple  dressing  of  simple  cerate  on  linen  and  a  little  lint  will 
complete  the  affair. 

During  the  first  few  days  the  patient  should  be  kept  as  much 
as  possible  alone,  to  prevent  any  tendency  to  excitement,  either 
to  crying  or  laughing,  which  by  traction  on  the  flaps  would 
endanger  the  union  of  the  wound.  Fluid  nourishment  should 
be  allowed  only ;  and  if  the  patient  is  an  infant,  it  should 
be  fed  with  a  spoon.  The  wound  should  also  be  carefully 
watched  in  the  case  of  an  infant  who  might  suck  in  and  swal- 
low blood,  and  thus  haemorrhage  might  go  on  unsuspected. 

From  the  third  to  the  fourth  day  the  lowest  pin  may  be 
taken  out,  taking  care  to  do  it  by  a  twisting  motion,  to  avoid 
all  painful  traction  on  the  flaps,  which  might  separate  the 
newly  united  parts.  On  the  next  day  take  out  the  middle  pin, 
and  on  the  day  after  take  out  the  top  one.  Let  the  plaster 
stay  on  till  the  ninth  day.  Many  surgeons  remove  all  the  pins 
after  about  fifty -four  hours,  leaving  the  plaster  and  the  silks, 
which  still  remain  glued  to  the  part  by  the  blood. 

Malgaigne's  operation  (Plate  XLIV.,  his.,  figs.  1,  2). — After 
operations  conducted  in  the  usual  manner  a  gap  remains  in 
the  edge  of  the  lip,  even  when  the  pin  is  introduced,  so  as  to 
make  the  two  angles  project.  To  remedy  this  defect,  M. 
Malgaigne  has  proposed  the  following  procedure  :  "  The  pre- 
liminaries being  arranged  as  in  the  usual  operation,  the  edges 
are  to  be  made  raw,  either  with  scissors  or  bistoury,  carried 
downwards  from  above,  describing  a  curve,  and  ending  :^-^  to 
1  of  an  inch  from  the  real  edge  of  the  lip,  at  the  spot  where 
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the  lip  becomes  horizontal.  These  flaps  are  only  held  by  their 
pedicles,  which  allow  then  to  be  inverted,  being  turned 
down  till  their  raw  surfaces  ara  in  contact.  The  first  pin, 
which  should  be  a  strong  one,  is  passed  at  the  base  of  the 
lip,  to  bring  into  contact  at  once  the  two  retreating  angles 
produced  by  the  turning  down  of  the  flaps.  Then  one  or 
two  pins  are  placed  above  the  first.  The  body  of  the  lip  is 
thus  united,  and  it  remains  to  give  its  edge  a  suitable  form. 

"  To  accomplish  this  press  together  the  pedicles  of  the  two 
flaps.  Sometimes  the  incision  has  not  gone  low  enough  ; 
the  flaps,  when  turned  down,  do  not  lie  in  the  same  horizontal 
line  as  the  edge  of  the  lip ;  the  incision  must  then  be  pro- 
longed until  a  good  line  of  lip  is  obtained.  Then,  with  scissors, 
cut  off  all  unnecessary  length  of  the  flaps,  leaving  only  that 
which  is  essential  to  filling  the  gap  up  well ;  it  is  as  well 
to  keep  a  little  too  much  to  allow  for  retraction  of  the  cica- 
trix. They  are  fastened  together  either  with  entomological 
pins  or  with  interrupted  sutures.  If  the  harelip  do  not  extend 
the  full  height  of  the  lip,  it  will  be  well  to  prolong  the  incisions 
towards  the  nostril,  to  make  exact  adaptation  at  the  upper  end 
of  the  wound.  If  the  labial  frgenum  comes  down  too  low,  it 
should  be  divided." — Manual  of  Operative  Surgery. 

Operation  of  M.  Mirault  (T  Angers  (Plate  XLV.,  figs.  3,  4). — 
One  of  the  edges  of  the  fissure  is  completely  stripped  :  but  on 
the  other  side  a  pedunculated  flap  is  left  at  the  lower  angle. 
When  the  edges  are  brought  together,  the  said  flap  comes  in 
to  prevent  any  notch. 

Mr.  Francis  Mason,  in  an  interesting  and  full  article  on 
Harelip  in  the  St.  TTiomas's  Hospital  Gazette  for  1875,  re- 
marks : — "  It  is  of  importance  thoroughly  to  free  the  lip  from 
the  jaw  on  each  side,  so  that  the  edges  of  the  womid  may  be 
brought  into  contact  without  any  strain  on  the  pins  or  su- 
tures, and  in  doing  this  the  surgeon  should  remember  to  apply 
his  knife  quite  close  to  the  maxillary  bone,  for  in  so  doing  the 
risk  of  hsemorrhage  is  diminished.  Moreover,  a  sufficient 
quantity  of  the  edge  of  each  cleft  should  be  taken  away.  As 
a  rule  too  little  is  removed  ;  hence  an  unsightly  vertical  dip  is 
left.    Then  the  incision  should  be  made  somewhat  concave ;, 
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with  fhe  concavity  directed  towards  the  fissure,  and  a  suffi- 
cient amount  of  the  prolabium  should  be  taken  away,  which 
obviates  the  V-shaped  dip  so  often  noticed  after  the  opera- 
tion." 

DonUe  Mrelq)  (Plate  XLIV.,  figs.  3,  4). 

"\^Tien  the  central  tubercle  is  so  small  as  to  be  removable 
without  inconvenience,  it  is  simpler  to  excise  it,  and  complete 
the  operation  as  in  simple  harelip.  But  if  the  median  tubercle 
must  be  kept,  then  its  edges  must  be  pared  as  well  as  those  of 
the  outer  borders  of  the  fissures.  Apposition  is  obtained  by 
pins  passed  through  the  outer  flaps  and  central  tubercle.  The 
cicatrix  has  the  form  of  a  V  or  a  Y.  It  may  be  that  the  central 
piece  is  too  large  for  a  single  pin  to  go  through  both  wounds 
at  once,  in  which  case  twisted  sutures  may  be  used  in  each 
branch  of  the  V.  The  notch  remaining  in  the  edge  of  the  lip 
is  larger  in  these  cases  than  those  of  simple  harelip  ;  and  modi- 
fications of  Malgaigne's  and  Mirault's  operations  may  be  em- 
ployed to  meet  this  defect. 

Comjtlicated  liareli]). 

The  most  common  complications  of  harelip  are  : — 1.  The 
presence  of  teeth  protruding  in  front ;  2.  Considerable  promi- 
nence of  the  intermaxillary  bone ;  3.  Malformation  of  the 
median  tubercle  and  irregulai'ity  of  the  lip ;  4.  Cleft  palate. 

1.  ProtruclbKj  teeth  are  to  be  pushed  back  and  di-awn  into 
position  by  threads  fastened  to  the  neighbouring  teeth ;  if 
replacement  cannot  be  effected,  the  teeth  must  be  extracted. 

2.  Intermaxillary  'protrusion  is  a  complication  for  which 
different  modes  of  treatment  may  be  tried.  If  the  bone  is 
movable,  push  it  back  ;  if  it  is  fixed,  cut  it  out. 

Desault  has  replaced  the  osseous  tubercle  by  the  aid  of 

.     a  tight  bandage  passing  over  the  prominence  and  fastened 

behind  the  head.     The  patient  is   to  keep  the  bandage  on 

until  the  malposition  of  the  bone  is  rectified  enough  to  allow 

the  operation  to  be  performed. 

M.  Gen-soiil  has  corrected  projection  of  the  piece  of  bone 
by   breaking    it   and   bending    it   into    position.     Whatever 
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fhod  be  adopted,  the  harelip  operation  must  be  delayed  until 
the  intermaxillary  bone  is  set  aright. 

JBlandin,  mth  strong  scissors,  cut  out  a  triangular  piece  from 
the  base  of  the  septum  nasi.  The  intermaxillary,  deprived  of 
its  support,  could  then  be  pushed  back  into  place. 

3.  Abnormal  connection  of  the  labial  tvbercle  (attachment  to 
the  tip  of  the  nose)  occurs  often,  with  projection  of  the  osseous 
tubercle  supporting  it.  In  this  case  the  labial  tubercle  is  to  be 
utilised  to  form  the  division  between  the  nostrils. 

Dnjn/ytren  with  a  bistoury  divided  the  adhesions  which 
united  the  labial  tubercle  to  the  osseous  tubercle,  removing  from 
this  latter  all  that  projected  beyond  the  upper  jaw.  Then  the 
ciitaneous  tubercle  has  its  edges  pared,  the  edges  of  the  fissure 
are  also  pai-ed,  and  the  treatment  proceeds  as  in  simple  hare- 
lip. The  cutaneous  tubercle  is  then  bent  up,  and  kept  in 
position  under  the  nose  by  suture. 

4.  Cleft  palate. — Phillips  has  operated  as  follows  where 
the  bony  fissure  has  interfered  with  the  treatment  of  a  harelip. 
He  passed  a  silver  wire  through  the  base  of  the  nose  behind 
the  alas,  small  plates  of  cork  having  been  placed  on  each  side 
of  the  nose,  and  being  traversed  by  the  silver  wire.  The  wire 
is  then  bent  over  the  corks,  which  serve  as  points  of  support, 
and  the  nose  is  thus  fixed  between  two  buttons,  which  throw 
together  the  parts  whose  separation  hindered  the  process  of 
union. 

Removal  of  cancers  of  the  lij)  and  cheiloplasty . 

Cancroid  excrescences  and  superficial  tumours  growing  from 
the  free  edge  of  the  lip  may  be  cut  o£E  with  scissors  curved  on 
the  flat.  The  little  tumour  is  seized  and  raised  with  forceps, 
and  then  cut  ofE,  care  being  taken  that  some  sound  tissue  is 
removed  with  it.     The  wound  generally  heals  readily. 

Cauterisation  may  be  employed  as  well  by  covering  the 
wound  vrith  arsenical  paste  or  other  caustic. 

Larger  tumours,  involving  a  greater  depth  of  tissue,  should 
be  limited  by  two  incisions,  made  with  scissors  or  the  bistoury, 
in  the  shape  of  the  letter  V.  After  the  ablation  of  the  tumour, 
the  edges  of  the  Y-shaped  wound  are  brought  together  by 
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suture.  This  operation  is,  however,  only  suitable  for  tumours 
of  a  moderate  size.  It  may  happen  that  difficulty  is  found 
in  bringing  the  wound  together  ;  in  that  case  it  will  be  neces- 
sary to  dissect  up  the  edges  of  the  wound  from  the  sub- 
jacent parts  in  order  to  oppose  them  more  easily.  Large 
and  irregular  tumours  will  demand  special  ingenuity  and 
skill  on  the  part  of  the  surgeon.  The  removal  of  these 
tumours  will  involve  loss  of  substance,  which  can  only  be 
made  up  by  cheiloplastic  processes. 

Cheilo2Jlasty  of  the  lower  lip. 

The  Italian  and  Indian  methods  are  now  abandoned. 
Whatever  method  may  be  used,  a  most  important  indication 
is  to  keep  as  much  mucous  membrane  as  possible  to  cover 
the  new  lip. 

Chopart's  operation  (Plate  XLIV.,  fig.  6). — The  tumour  is 
isolated  by  two  parallel  vertical  incisions  commencing  at 
the  fore  edge  of  the  lip,  and  going  down  to  the  sub-hyoid 
region. 

These  two  incisions  are  the  boundaries  of  a  quadrilateral  flap 
which  is  to  be  dissected  downwards.  This  dissection  accom- 
plished, all  the  diseased  tissue  is  removed  from  the  flap  by  a 
horizontal  incision.  To  make  up  for  the  loss  of  substance 
incurred  in  the  ablation  of  the  tumour,  it  is  necessary  to 
proceed  thus  :  lower  the  head  of  the  patient  while  the  upper 
edge  of  the  flap  is  raised  to  the  level  of  the  labial  commissures, 
or  of  the  portion  of  lower  lip  which  has  been  preserved.  The 
flap  is  fixed  in  position  by  sutures  in  the  vertical  incisions. 
If  it  has  been  possible  to  save  any  mucous  membrane,  that 
will  be  used  to  cover  the  new  lip.  In  cases  where  the  free 
edge  of  the  lip  is  sound,  it  should  be  preserved  by  cutting 
through  the  skin  between  it  and  the  .  diseased  part ;  and, 
finally,  the  upper  edge  of  the  quadrilateral  flap  is  to  be 
fastened  to  it  by  sutures. 

Operation  of  M.  Roux. — The  tumour  being  removed  by 
a  semilunar  incision,  passing  from  one  commissure  to  an- 
other, M.  Eoux  dissects  the  integuments  downwards,  isolat- 
ing them  from  the  lower  jaw  :  he  carries  the  dissection  as 
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low  as  the  sub-hyoid  region,  the  extent  of  the  wound  being 
proportioned  to  the  loss  of  substance  which  must  be  made 
up.  The  skin  of  the  chin  forms,  in  this  case,  a  mobile  pouch 
in  front  of  the  lower  jaw — a  veritable  apron,  which  can  be 
raised  to  the  level  of  the  lip ;  it  is  to  be  kept  in  position 
by  adhesive  strapping  and  bandages  until  cicatrisation  is 
complete.  If  the  tumour  extends  to  the  cheek,  the  buccal 
opening  is  extended  by  cutting  the  angles  of  the  mouth,  and 
bringing  one  of  the  extremities  of  the  semilunar  incision  up  to 
meet  it. 

Morgan's  operation. — To  render  the  dissection  of  the  flap 
which  is  to  be  raised  easier,  Morgan  has  modified  the  pre- 
ceding operation  by  cutting  through  the  integument  vertically 
downward  from  the  centre  of  the  semilunar  incision.  We  thus 
have  two  flaps,  easily  dissected  up,  and  which  can  be  brought  up 
to  the  level  of  the  commissures,  and  united  in  the  middle  line 
by  suture. 

M.  Malgaigne's  operation. — All  the  diseased  parts  should  be 
taken  away  at  once,  either  by  a  V-shaped  incision  or  by  two 
vertical  incisions  descending  as  low  as  the  lower  edge  of  the 
maxilla,  connected  there  by  a  transverse  incision.  In  the  first 
case  the  lost  substance  is  in  the  shape  of  a  triangle  ;  it  will  then 
be  convenient  to  prolong  the  angles  of  the  mouth  on  each  side 
by  a  transverse  incision,  and  to  dissect  up  two  triangular  flaps. 
The  vertical  edges  are  then  to  be  brought  together  in  the  middle 
line  by  means  of  sutures ;  the  upper  edge  of  the  flaps  is  disposed 
of  thus :  part  is  wanted  for  the  lip,  and  the  remainders  on  each 
side  are  to  be  stitched  to  the  upper  edge  of  the  horizontal 
incisions. 

"  In  the  second  case  the  lost  structure  is  four-sided,  and  to 
the  incisions  springing  from  the  commissures  two  others  must 
be  added,  extending  down  to  the  lower  edge  of  the  jaw.  We 
can  thus  dissect  up  two  four-sided  flaps,  which  are  joined  in  the 
middle  line,  and  to  the  edges  of  other  incisions,  where  suitable 
points  can  be  found. 

"  The  result  of  this  proceeding  is  that  the  cheeks  alone  con- 
tribute the  tissues  for  the  lip,  whose  free  border  is  formed  by 
the  raw  surface  of  the  horizontal  incision.     Consequently  the 
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new  lip  contains  muscular  fibres  belonging  to  the  orbicularis 
and  its  antagonists  ;  it  is  covered  behind  by  natural  mucous 
membrane,  and  sometimes  the  free  edge  of  the  lip  is  covered 
with  mucous  membrane  by  Diffenbach's  method," — Manual 
of  Operative  Surgery. 

It  is  rarely  necessary  to  practise  cheiloplasty  of  the  upper 
lip.  Losses  of  tissue  are  made  up  by  flaps  borrowed  from  the 
cheeks :  the  nature  of  the  case  will  indicate  the  operative 
measures  needed. 

Genoplasty. 

''  When  the  operation  is  called  for  by  inconsiderable  lesions, 
the  surgeon  confines  himself  to  paring  the  edges  of  the  wounds 
and  dissecting  them  up  from  the  surrounding  tissues,  then 
bringing  them  together  with  sutures." — Boux. 

If  the  loss  of  substance  is  too  great  to  be  repaired  in  this 
way,  it  will  be  necessary  to  borrow  a  flap  from  the  cervical 
region,  and  restore  the  cheek  by  the  Indian  or  French  method. 

The  operation  must  depend  on  the  size  and  situation  of  the 
.diseased  parts  ;  and  the  surgeon  will  be  guided  by  the  general 
principles  laid  down  in  treating  of  blepharoplasty  and  cheilo- 
plasty, 

PLATE  XLYI. 

OPERATIONS  ON  THE  NOSE  AND  NASAL  FOSS^. 
Rhinoplasty. 

Rhinoplasty  originated  in  India,  where  the  Brahmins  some- 
times employed  it  to  remedy  the  deformities  which  had  been 
caused  by  punishments  for  crime.  About  the  fifteenth  century 
it  was  introduced  into  Italy,  and  established  as  a  regular  opera- 
tion by  Branca  and  Tagliacozzi.  In  1813  it  was  performed  in 
England ;  later  by  Graefe  in  Germany;  then  by  Delpech  in  France. 

The  object  is  to  repair  partial  or  total  loss  of  the  nose.  Three 
principal  modes  of  operation  are  now  adopted  ;  those  which 
consisted  in  borrowing  a  nose,  or  portions  of  integument,  from 
another  person  are  not  now  used, 

1.  The  Indian  method. —  Common  operation  (Plate  XLVI.,  fig. 
1). — It  consists  in  taking  from  the  patient's  forehead  suflicient 
skin  to  repair  the  loss  of  tissue.     The  first  step  is  to  make  a 
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pattern  of  the  lost  nose  with  wax  or  paper.  This  pattern  is 
next  laid  on  the  forehead,  base  upwards ;  its  exact  outline  is 
traced  TPrith  ink  on  the  skin,  and  the  operator  dissects  up  that 
skin,  ^  of  an  inch  outside  the  tracing.  The  dissection  is  to  be 
carried  as  far  as  the  root  of  the  nose,  taking  great  care  that  the 
pedicle,  d,  is  left  large  enough  for  the  nutrient  vessels  not  to  be 
compressed.  The  flap  is  twisted  on  its  pedicle  in  such  a  way 
that  the  raw  surface  is  towards  the  nasal  fossge,  and  its  edges 
are  stitched  to  the  previously  pared  edges  of  the  lost  nose. 
To  keep  the  nostrils  open,  and  support  the  new  structure, 
may  be  inserted  in  the  nostrils  some  plugs  of  lint,  or  pieces 
cut  from  a  gum  elastic  band,  e,  e.  When  union  has  taken 
place  the  sutures  are  removed,  and  the  pedicle  cut  through  on  a 
director,  to  remedy  the  torsion.  The  wound  in  the  forehead 
will  cicatrise,  and  only  calls  for  the  simplest  dres  sings. 

BelpecKs  method. — This  consists  in  cutting  a  flap  with  its 
base,  as  represented  in  fig.  1,  with  three  points,  a,  b,  and  c. 
The  two  lateral  parts  form  the  alee  nasi,  and  the  median  point, 
h,  constitutes  the  separation  of  the  nostrils. 

Lisfranc,  wishing  to  avoid  twisting  of  the  pedicle,  which 
might  lead  to  gangrene  of  the  flap  by  interfering  with  the 
circulation,  advised  that  one  of  the  incisions  should  be  carried 
lower  than  the  other,  and  twisted  the  flap  to  the  side  of  the 
longer  cut.  But  the  advantages  to  be  obtained  from  this  step 
do  not  always  make  up  for  the  inconveniences  which  may  arise 
from  carrying  incisions  too  near  to  the  injured  part  whose  sub- 
stance is  to  be  restored. 

2.  Tlie  Italian  method. —  Grcefe's  operation. — This  is  but  a 
modified  form  of  the  operation  described  and  performed  in 
Italy  by  Tagliacozzi.  As  the  new  nose  has  to  be  borrowed  from 
the  skin  of  the  arm,  the  patient  should  be  accustomed  for  some 
time  before  the  operation  to  the  fatiguing  position  which  must 
necessarily  be  maintained  during  cicatrisation. 

The  second  figure  in  Plate  XLVI.  shows  the  kind  of  bandage 
which  the  patient  will  have  to  bring  his  mind  to  endure  while 
the  arm  is  kept  up  to  the  face. 

A  flap,  nearly  six  inches  long  by  four  broad,  is  marked  out 
on  the  arm,  and  dissected  up  in  such  a  way  that  the  root  of 
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the  nose  and  the  lateral  parts  can  be  fixed  directly  by  sutures 
to  the  edges  of  the  facial  wound,  while  the  base  remains 
adherent  to  the  arm.  Union  in  the  opposed  edges  having 
taken  place,  the  base  of  the  flap  is  cut  across  and  the  arm 
released.  This  base  of  the  flap  is  then  to  be  cut  into  the 
three-pointed  shape  directed  in  Delpech's  operation. 

Tagliacozzi  dissected  up  the  flap,  and  let  it  suppurate  before 
ht  fixed  it  to  the  face.  He  thought  that  the  suppurative  pro- 
cess caused  the  flap  to  become  more  fleshy,  and  rendered  it 
more  suitable  for  the  purpose  in  view. 

3.  French  meiliod. — This  consists  in  making  up  for  lost  tissue 
by  borrowing  new  substance  from  the  adjoining  parts.  It  has 
been  already  described  under  the  head  of  Blepharoplasty  (Plate 
XXXVII). 

The  steps  of  this  operation,  which  is  especially  adapted  for 
the  repair  of  partial  loss  of  the  nose,  cannot  be  described  with 
exactitude.  The  alse  nasi  can  be  restored  by  a  flap  taken  from 
the  cheek ;  the  cartilaginous  septum  by  skin  from  the  upper 
lip,  care  being  taken  not  to  use  more  than  half  the  thickness 
of  the  h'p,  and  to  leave  the  mucous  membrane  intact. 

RemarTcs. — Ehinoplasty  is  always  a  serious  undertaking.  It 
rarely  affords  encouraging  results,  and  noses  formed  in  this 
way  often  shrivel  up  and  form  tubercles  which  sometimes 
result  in  a  deformity  more  hideous  than  that  which  it  has 
been  intended  to  cure.  Nowadays  such  successful  noses  have 
been  made  of  wax  and  pasteboard,  and  cleverly  attached  by 
means  of  spectacles,  and  by  adhesive  materials,  that  it  is  only 
in  extreme  cases  rhinoplasty  is  employed,  and  the  surgeon 
should  not  yield  to  his  patient's  request  until  he  has  warned 
him  of  the  dangers  to  which  the  operation  will  expose  him. 
Few  people  will  endure  the  Italian  operation.  In  most  cases 
the  Indian  plan  is  preferable,  and  Delpech's  method  is  perhaps 
the  best. 

Contraction  and  occlusum  of  the  tiostrils. 

The  operations  already  described  for  the  treatment  of  other 
occlusions  arc  applicable  in  this  case  ;  incision  or  excision  must 
be  supplemented  by  the  introduction  of  tubes  adapted  to  pre. 
vent  the  return  of  the  deformity  during  cicatrisation,  or  else 
mucous  membrane  and  integument  must  be  approximated. 
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Foreign  bodies  in  the  nostrils. 
Two  routes  are  open  for  extracting  or  expelling  foreign  sub- 
stances— the  one  in  front  through  the  nostrils,  the  other  back- 
wards into  the  pharynx.  The  size  and  character  of  the  body 
and  the  depth  at  which  it  lies  in  the  nasal  passages  mil  tend  to 
indicate  what  course  to  pursue.  Forceps  may  be  employed  as 
in  the  extraction  of  bodies  from  the  auditory  meatus,  or  it  may 
be  prswticable  to  push  it  into  the  pharynx.  In  cases  where 
simpler  treatment  fails,  we  may  bring  it  forward  to  the  nostril 
by  means  of  a  pledget  of  lint  (used  as  in  plugging  the  nose 
from  behind). 

Polypus  nasi. 

The  surgical  treatment  of  these  polypi  depends  on  their 
nature,  seat,  and  form.  Classified  according  to  their  nature  we 
have  : — 1.  Soft,  or  mucous  polypi.  2.  Vascular  polypi.  3.  Hard, 
fibrous,  cartilaginous  polypi.     4.  Fungous  or  cancerous. 

1.  The  mucous  polypi  are  commonest  and  of  least  importance; 
they  are  formed  of  greyish  matter,  sparingly  vascular,  aiiiji 
often  consisting  of  vesicles  containing  serous  fluid.  They  are 
generally  pediculated  and  non-adherent,  and  are  therefore  easily 
removed  by  twisting.  They  generally  spring  from  the  upper 
or  outer  walls  of  the  nasal  fossse. 

2.  The  vascular  polypi  are  rich  in  blood-vessels.  They  are 
often  very  large,  and  push  out  the  bony  walls  which  confine 
them  and  oppose  their  expansion. 

3.  The  hard  fibrous  polypi  are  less  common  than  the  pre- 
ceding, and  consist  of  a  dense  tissue  almost  devoid  of  vessels. 
They  may  absorb  the  bony  walls,  and  they  may  have  tough 
pedicles  of  some  length,  the  point  of  origin  being  at  a  distance 
from  the  bulk  of  the  tumour. 

4.  Under  the  names  of  fungous  or  malignant  polypi  are 
described  the  sarcomatous  tumours. 

The  operative  measures  usually  employed  at  the  present  day 
are: — 1.  Cauterisation ;  2.  Torsion;  3,  Evulsion;  4.  Excision 
and  Ligation. 

1.  Cauterisation. — Solid  or  fluid  caustics  of  all  kinds  may 
be  used.  Sulphuric  acid,  acid  nitrate  of  mercury,  butter  of 
antimony,  etc.,  may  be  applied  with  a  brush.    A  small  specu- 
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lum  should  be  employed  to  protect  the  sound  tissues  from 
contact  -with  the  caustic,  and  the  applications  must  be  repeated 
more  or  less  frequently,  according  to  the  extent  and  nature  of 
the  malady.  Under  the  name  of  Xvsck's  caustic  a  mixtm-e  of 
sulphuric  acid,  butter  of  antimony,  and  nitrate  of  silver  has 
been  highly  thought  of  in  Germany.  Nitrate  of  silver  and 
the  red-hot  iron  are  sometimes  efficacious  ;  the  latter  is  espe- 
cially applicable  to  mucous  polypi,  which  are  to  be  reached  in 
the  pharynx,  but  it  is  not  to  be  passed  into  the  nose  without 
extreme  care,  as  inflammatory  results  may  arise,  and  may  ex- 
tend to  the  brain. 

2,  3.  Torsion  and  evulsion  are  often  combined.  They  are 
accomplished  by  means  of  polypus  forceps.  It  is  advantageous 
to  use  very  strong  forceps,  the  blades  of  which  are  armed  with 
teeth  from  the  joint  to  the  tips,  so  as  to  seize  firmly  the  bulk 
of  the  tumour.  Curved  forceps  are  employed  to  reach  polypi 
from  the  posterior  nares.  The  patient  is  seated  in  a  chair  op- 
posite a  window,  the  head  being  thrown  back  and  supported  by 
an  assistant ;  the  surgeon  opens  the  nostril  with  one  hand  and 
with  the  other  introduces  the  forceps  with  the  blades  closed 
up  to  the  polypus  ;  on  reaching  it  the  forceps  are  opened  and 
passed  on  in  such  a  way  that  the  tumour  is  enclosed  by  the 
blades.  Then  the  torsion  is  begun  by  turning  the  forceps 
several  times  on  its  long  axis  ;  this  often  suffices  to  disconnect 
the  polypus.  A  peculiar  sensation  indicates  to  the  surgeon  that 
his  object  is  attained.  The  forceps  must  then  be  withdrawn 
with  the  blades  firmly  closed  to  remove  the  whole  or  part  of 
the  tumour.  Sometimes  a  single  operation  of  this  sort  com- 
pletely clears  the  nasal  fossa ;  but  in  the  great  majority  of 
cases  it  is  necessary  to  introduce  the  forceps  again  for  a  fresh 
torsion  to  crush  the  remainder  of  the  polypus,  and  by  suc- 
cessive evulsive  attempts  to  remove  all  obstruction  from  the 
passage.  During  the  operation  much  blood  may  be  lost,  and 
the  patient  must  have  a  few  moments  of  rest  between  each 
attempt. 

Some  polypi  are  so  soft  and  so  slightly  adherent  that  they 
can  be  turned  out  with  the  fingers  ;  in  other  cases  the  pedicle 
is  so  distinct  that  a  thread  may  be  passed  round  it  and  the 
removal  effected  by  strangulation. 
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Hard  and  large-sized  polypi  often  require  such  forceps  as 
can  be  disjointed,  each  limb  being  passed  separately;  some- 
times to  effect  extraction  the  orifice  must  be  enlarged  by  an 
incision  into  the  edge  of  the  nostril  or  upper  lip ;  or  sometimes 
the  soft  palate  must  be  cut  through. 

When  polypi  are  approached  by  the  posterior  nares  the 
tumour  must  be  pushed  back  by  the  little  finger  passed  through 
the  nostril,  and  the  forceps  used  must  necessarily  be  bent. 

Hemorrhage  will  perhaps  occur  after  the  operation.  Astrin- 
gent injections  are  usually  sufficient  to  meet  this  difficulty;  if 
not,  then  plugging  must  be  resorted  to. 

4.  Excision  is  chiefly  applicable  to  pediculated  polypi 
situated  near  the  nostrils.  Fibrous  polypi,  with  large  pedicles, 
and  inaccessible  to  the  ligature,  should  also  be  excised. 

This  operation  is  performed  either  with  scissors  or  mth  a 
probe-pointed  bistoury.  The  polypus  having  been  seized  with 
forceps  or  a  Tulsellum  is  drawn  as  near  as  possible  to  the 
nostrils  and  firmly  held  in  position  while  the  cutting  instru- 
ment divides  the  attachment. 

Wately  succeeded  in  removing  a  large  and  deep-seated 
polypus  by  first  passing  a  ligature  round  the  pedicle  ;  one  of 
the  threads  served  to  guide  a  sheathed  bistoury,  having  an  eye 
near  its  point,  through  which  the  thread  was  passed.  The 
instrument,  thus  led  up  to  the  pedicle,  excised  the  tumour. 
In  all  cases  we  make  choice  of  such  scissors  or  knife  as  by  its 
shape  will  best  suit  the  case  in  hand. 

5.  Ligature. — Ligation  has  three  principal  steps : — 1.  To  pass 
a  loop  of  thread,  silk  or  wire,  through  the  nostril  into  the 
pharynx,  or  vice  versa.  2.  To  place  the  loop  round  the  pedicle 
which  it  is  to  strangle.  3.  To  complete  the  constriction  by 
means  of  a  knot  fastener. 

First  Proceeding. — A  properly  curved  forceps  can  be  passed 
through  the  nostril  backwards  into  the  pharynx,  where  the 
two  ends  of  the  wire  or  thread,  passed  into  the  mouth,  will  be 
seized  by  the  jaws  of  the  forceps  and  by  them  withdrawni 
from  behind  forwards  through  the  nostril.  Or  a  sound  with 
an  eye  carrying  a  loop  of  thread  can  be  passed  through  the 
nostril  into  the  pharynx,  where  the  thread  may  be  taken  by 
the  fingers  or  a  pair  of  forceps. 
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Or,  lastly,  Belloc's  canula  (Plate  X.,  fig  15)  afEords  a  more 
sm-e  and  prompt  means  than  the  preceding.  It  is  to  be  used 
as  in  plngging. 

Second  xjroceed'mg. — The  loop  of  thread  or  wire  is  to  be 
passed  round  the  pedicle  in  such  a  way  as  to  prevent  it  from 
slipping,  using  either  the  fingers  or  a  fitting  instrument  so 
constructed  as  to  expand  the  loop  to  such  a  size  as  will  allow 
it  to  pass  easily  over  the  tumour. 

Third  'proceeding. — The  loop  being  well  placed  and  drawn 
tight,  the  operator  removes  the  last  instrument  to  make  use  of 
the  knot-fastener.  The  thread  is  tightened  every  day  until  the 
separation  of  the  polypus,  which  usually  happens  on  the  eighth 
or  tenth  day. 

Plugging  the  nose  (Plate  XXXVIII.). 

This  operation  should  only  be  used  in  case  of  haemorrhages 
which  resist  ordinary  means.  Cold  or  astringent  injection, 
cold  affusions  on  the  back  and  head,  foot  and  hand  baths, 
should  all  be  tried  first.  If  the  bleeding  persists,  we  must 
plug.  The  operation  does  not  procure  direct  compression  on 
the  bleeding  point,  but  it  closes  behind  and  before  the  points 
of  issue  by  which  the  blood  escapes,  and  thus  forms  a  clot 
which  stops  the  haemorrhage. 

Franck^s  method. — He  makes  use  of  a  piece  of  pig's  intestine 
dried ;  it  is  moistened  and  then  tied  at  one  end  and  passed 
into  the  nose  by  means  of  a  probe.  Water  is  then  injected 
into  this  bag  and  the  free  end  tied  up. 

Martin  St.  Anger  employs  an  apparatus  similar  to  that  of 
Franck,  under  the  name  of  RJiinohyon.  A  little  bladder  is 
fixed  to  one  end  of  a  silver  tube  which  has  a  tap,  the  bladder 
is  passed  to  the  back  of  the  nasal  fossa,  blown  up  and  kept  dis- 
tended by  turning  the  tap.  The  distended  bag  plugs  the 
pharnyx,  a  dossil  of  lint  is  used  to  close  the  nostril,  and  the 
canula  is  kept  in  place  by  a  clamp  which  slides  in  it  and  fits 
against  the  nasal  opening.     ludiarubber  bags  arc  now  made. 

Martin  Solon  has  simplified  the  last  operation  by  using 
a  gum  elastic  tube  in  place  of  a  silver  one ;  a  double  thread 
attached  to  the  tube  where  the  bladder  is  tied  on  is  left  hang- 
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ing  out  of  the  nostrils,  and  serves  to  keep  in  place  the  pledget 
of  lint  after  the  insufflation  of  the  bladder ;  a  little  peg  stuck 
into  the  tube  prevents  the  escape  of  air  and  keeps  the  bladder 
distended. 

The  ordinary  operation  is  commenced  by  making  a  plug  vrith 
a  roll  of  lint  which  shall  block  up  the  posterior  nases.  It  is 
then  tied  in  the  middle  of  a  piece  of  strong  silk  about  18  inches 
long.  Belloc's  sound  is  then  passed  through  the  nostril  (or 
else  a  very  flexible  gum  elastic  catheter  is  used).  The  instru- 
ment having  reached  the  pharynx,  the  button  is  pushed  in, 
or  the  end  of  the  catheter  is  seized  with  forceps  and  drawn 
forwards  through  the  mouth,  and  to  the  end  protruding  from 
the  mouth  the  threads  attached  to  the  plug  are  tied ;  next 
the  instrument  is  withdrawn  from  the  nose,  and  in  drawing 
the  thread  through  the  nose  a  small  plug  is  first  pulled  into 
the  posterior  nares,  completely  closing  it.  and  then  the  thread 
in  front  is  used  to  tie  a  plug  into  the  anterior  nares.  The  nasal 
openings  are  thus  effectually  stopped  up,  both  behind  and 
before,  and  the  arrangement  may  be  left  for  two  or  three  days. 

The  anterior  fastening  is  then  cut,  and  the  posterior  plug 
may  be  either  seized  by  curved  forceps  passed  through  the 
mouth  or  pushed  back  into  the  pharynx  by  means  of  a  probe 
passed  through  the  nose. 

OPERATIONS   OX  THE   FRONTAL   AND   MAXILLARY 

SINUSES. 

Perforation  of  the  frontal  sinus. 

Trephining  of  this  part  may  be  required  in  cases  of  fracture, 
caries,  necrosis,  abscess,  foreign  bodies,  and  polypi.  A  semi- 
lunar incision  whose  concavity  looks  upwards  and  inwards  is 
made  at  the  level  of  the  upper  edge  of  the  eyebrow  ;  the  flap 
is  raised,  a  small  trephine  applied.  The  operation  is  always  a 
serious  one,  and  to  heal  the  fistula  which  frequently  results 
we  have  recourse  to  compression,  or  to  autoplasty. 

Catheterism  and  perforation  of  the  maxillary  sinns. 

Catheterism. — The  opening  into  the  sinus  is  situated  above  the 
inferior  turbinated  bone,  a  (Plate  XLIIL,  fig.  1),  and  below  the 
middle  bone,  h;  to  reach  it  one  uses  a  little  curved  probe,  slip- 
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ping  it  iinder  the  middle  bone,  and  about  half-way  along  it  the 
probe  will  reach  the  opening  into  which  it  is  to  be  passed . 

Jourdain  has  succeeded  in  curing  retention  of  mucous  by 
means  of  emollient  injections.  If  the  orifice  of  the  sinus  cannot 
l3e  found,  or  if  it  is  stopped  up,  an  artificial  opening  may  be 
made  with  a  curved  trocar,  perforating  the  bony  wall  of  the 
sinus  under  the  middle  turbinated  bone,  from  within  out- 
wards.    Jourdain' s  method  is  not  often  adopted. 

Perforation  of  the  sinus  is  the  treatment  generally  adopted, 
and  there  are  three  or  four  methods  of  doing  it,  Lamorie 
entered  the  sinus  between  the  zygomatic  process  and  the  third 
molar  tooth,  .Desanlt  operated  in  the  canine  fossa  after 
cutting  through  the  cheek.  Desault's  operation  has  been 
modified ;  the  gum  is  incised  and  the  perforation  is  made  ^  of 
an  inch  or  so  above  the  gingival  margin.  The  wound  bears  no 
visible  scar.  Cheselden  opened  the  sinus  through  the  mouth. 
All  these  proceedings  have  their  advantages  and  inconveni- 
ences; certain  special  cases  may  call  for  their  employment, 
but  the  following  proceeding  is  that  which  is  generally  pre- 
ferred : — 

The  ordinary  operation  is  attributed  to  Meibomius.  It  leaves 
no  visible  scar,  and  it  consists  in  perforating  the  alveolus  and 
entering  the  sinus  at  a  low  point,  easily  accessible  by  instru- 
ments. All  the  molar  teeth  correspond  to  the  sinus,  and  it  is 
through  the  socket  of  one  of  them  that  the  cavity  is  reached. 
If  a  tooth  is  wanting,  its  alveolus  is  made  use  of  ;  if  a  molar  is 
carious,  whichever  it  is,  it  is  to  be  extracted  (Malgaigne).  If 
all  the  molars  are  sound  the  second  is  extracted. 

The  operation  can  be  done  with  a  punch,  or  a  trocar,  or  a 
small  trephine.  The  nature  of  the  disease  will  decide  the  size 
of  the  opening  to  be  made.  Belloc  put  a  wooden  peg  into  the 
opening  to  prevent  the  admission  of  food.  Other  operators  have 
left  a  canula  in  the  jiassage. 

It  is  difficult  to  determine  the  relative  value  of  these  pro- 
cedures ;  but  perforation  through  the  tooth-socket  is  usually 
easy,  and  appears  to  be  the  method  adopted  by  nature,  since, 
in  certain  cases,  fluids  escape  from  the  sinus  by  a  socket  which 
a  tooth  extraction  has  left  empty. 
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PLATE  XL VII. 

LIGATURE   OF   A  NASAL    POLYPUS.— REMOVAL  OF 

TONSILS. 

Fig.  1. —  Vertical  section  of  face  from  hefore  bachivards. — a,  loop 
of  thread  passed  round  a  nasal  polypus  by  means  of  M.  Chaussier's 
porte  ligature. 

Fig.  2. — Anatomical  position  of  the  tonsils  hetioeen  the  'pillars  of 
the  fauces.  — a,  tongue  ;  h,  c,  tonsils. 

Fig.  3. — Tonsil  seized  with  vulsellum  forceps,  a,  is  cut  off  with 
a  probe-pointed  bistoury,  whose  cutting  edge  is  covered  with  tape. 

Fig.  4. — a,  tonsil  removed  by  the  guillotine,  b. 


PLATE  XLVIII. 

CANCER  OF   TONGUE   AND   OPERATION  FOR  STAM- 
MERING. 

Fig.  1. — Anatomy. — Arrangement  of  lingual  arteries,  a  and  b. 
Hypoglossal  nerve,  c. 

Fig.  2. — The  cancerous  portion  is  seized  with  clawedforcep3,(i. 
Two  incisions,  ab,  c  b.  forming  a  V,  whose  apex  is  in  the  middle 
line,  bound  a  triangular  flap  which  bares  a  wound  whose  edges 
are  brought  together  by  two  sutures  (fig.  3),  a  and  b. 

Fig.  3. — Sutures. 

Fig.  4. — The  cancerous  portion  is  comprehended  between  two 
ligatures,  b,  c,  and  6,  a,  which  are  drawn  tight  by  means  of  two 
beaded  ecraseurs,  e,  e. 

Fig.  5. — M.  Vidal's  operation. — A  straight  needle,  a,  mounted 
in  a  handle  is  passed  in  above  the  hyoid  bone,  b,  and  transfixes 
the  tongue  from  below  upwards  ;  c,  loop  of  thread  carried  up  by 
the  needle. 

Figs.  6,  7,  8. — Same  operation. — Transverse  section  of  tongue 
to  show  the  courses  the  needle  ought  to  take.  Fig.  6. — a,  needle. 
One  end  of  the  thread,  b,  pulled  out — the  other  end,  c,  hangs 
down  outside.     Fig.  7. — The  needle,  a,  a,  has  been  withdrawn  and 
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passed  into  the  tongue  again,  laterally,  so  that  the  point  appears 
at  the  edge  of  the  diseased  organ  ;  the  extremities,  h,  c,  of  the 
thread  are  drawn  out.  Fig.  8. — The  two  ends  of  the  thread,  a 
and  6  (whose  loop,  a,  embraces  half  the  tongue),  are  drawn 
together  by  the  eeraseur,  c. 

Fig.  9. — Section  of  genio-glossi. — M.  Baudens'  operation. — 
A  tenaculum,  a,  is  fixed  in  the  mucous  membrane,  and  the 
maxillary  origin  of  the  muscles  cut  through  with  scissors  carried 
on  the  flat. 


CANCER  OF  THE  TONGUE. 

Operative  Measures. 

Before  having  recourse  to  such  operations  as  remove  part  or 
the  whole  of  the  tongue,  the  surgeon  must  remember  that 
certain  tumours  are  wholly  superficial,  and  that  it  is  then 
sufiicient  to  decorticate  the  tongue  to  take  away  the  morbid 
tissues — that  in  other  cases  encysted  tumours  seated  in  the 
substance  of  the  organ  can  be  easily  extracted  by  enucleation. 
But  some  affections  call  for  ligature  or  excision. 

Excision, — In  excision  it  is  necessary  to  remove  a  certain 
portion  of  sound  tissue,  about  xV  of  ^^  iiich  beyond  the 
edges  of  the  tumour.  Corks  placed  between  the  teeth  keep  the 
mouth  open  ;  the  tongue  is  held  with  vulsellum  forceps,  and 
drawn  as  far  as  poseible  out  of  the  mouth.  The  incision  is  to  be 
made  according  to  the  form  and  seat  of  the  cancer,  sometimes 
straight  across  the  tongue,  sometimes  in  a  curve.  If  the 
diseased  part  cannot  be  removed  by  a  single  cut,  it  is  best 
to  begin  on  the  under  side  of  the  organ,  not  to  be  hampered  by 
the  hcemorrhage  when  operating  on  the  upper  surface.  Bayer 
included  the  tumour  between  two  incisions  (fig.  2,  a,  h,  c,  a), 
meeting  like  the  letter  V.  Two  or  three  points  of  suture  draw 
the  edges  together. 

Ligation, — Mai/or's  operation. — This  consists  in  separating  the 
diHcased  tissue  from  the  sound  parts,  by  means  of  threads  carried 
through  the  whole  thickness  of  the  tongue. 
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For  a  cancer  only  affecting  half  the  organ,  Mayor  transfixed 
the  organ  near  its  base,  with  a  bistoury,  which  was  then  carried 
forwards,  splitting  the  tongue.  The  diseased  part  was  then 
strangulated  by  means  of  a  ligature.  One  could,  without  any 
incision,  include  the  diseased  tissue  between  two  ligatures, 
(fig.  4). 

M.  J.  Cloquet's  operation. — In  a  case  of  cancer  which  had 
affected  the  whole  of  one  side  of  the  tongue,  and  had  so  ex- 
tended about  the  base  that  ligation  could  not  be  performed  by 
the  mouth,  Cloquet  adopted  the  following  mode  of  operating. 
A  curved  needle  in  a  handle,  having  the  eye  at  its  point,  was 
passed  in  at  the  middle  line  of  the  neck,  above  the  hyoid  bone, 
and  transfixed  the  tongue  from  below  upwards. 

The  eye  of  the  curved  needle — by  means  of  a  rocking  move- 
ment imparted  to  the  handle — is  made  to  appear  in  the  mouth; 
two  ligatures  are  then  passed  through  the  eye.  The  operator 
then  vTithdraws  the  needle,  and  with  it  the  threads,  so  that  one 
end  of  them  remains  in  the  mouth,  and  one  end  is  hanging  out 
of  the  wound  in  the  neck. 

The  needle  is  passed  again  through  the  neck  wound  ;  but  this 
time  it  is  made  to  issue  at  one  side  of  the  tongue  instead  of 
penetrating  it,  where  the  eye  receives  the  ends  of  the  first 
threads  which  had  remained  in  the  mouth.  The  needle,  again 
withdrawn,  brings  out  these  last  threads  through  the  neck 
wound.  The  ligatures  thus  introduced  are  employed,  one  to 
constrict  half  the  tongue  (transversely),  the  other,  received 
into  a  vertical  sHt  in  the  middle  of  the  tip  of  the  tongue, 
completely  isolates  and  strangulates  the  cancerous  tissues. 

Tlie  operation  of  M.  Mirault  d' Angers  is  a  modification  of 
Cloquet's.  The  needle  is  passed  first  upwards  through  the 
tongue,  and  then  downwards  at  one  side  of  the  organ. 

Vidal's  operation  (figs.  5,  6,  7,  8).— This  is  the  author's  own 
description  of  his  operation : — "  I  use  a  large  straight  needle  in 
a  handle  (fig  5,  a).  It  has  a  spear-headed  point,  with  an  eye. 
If  only  half  the  tongue  is  to  be  removed,  a  single  very  strong 
thread  is  used.  The  tongue  being  held  by  its  tip  and  drawn 
forward  as  far  as  possible,  the  needle  is  introduced  just  above 
the  hyoid  bone,  6.     The  farther  back  the  disease  has  gone,  the 
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farther  back  the  needle  must  go.  Having  passed  it  upwards 
through  the  tongue — the  point  appears  in  the  mouth  with  the 
loop  of  thread  it  carries,  c,  the  two  ends  hanging  out  of  the  neck, 
held  by  an  assistant.  The  surgeon  takes  the  needle  handle  in 
his  left  hand,  and  with  forceps  draws  one-half  the  loop  out  of 
the  mouth,  giving  it  to  another  assistant  (fig.  6,  6).  There  is 
now  one  thread  in  the  neck  wound,  c.  The  needle  is  then  half 
^^dthdr;^wu  until  the  point  has  reached  the  base  of  the  tongue, 
when  it  is  pushed  upwards  and  outwards,  and  the  spear -head 
appears  between  the  anterior  pillar  of  the  fauces  and  the  edge 
of  the  tongue  (fig.  7).  With  the  forceps,  the  end  of  thread 
which  had  hung  from  the  neck  is  drawn  out  of  the  needle-eye, 
and  the  instrument  is  completely  withdrawn.  The  two  ends  of 
the  thread  are  tied  or  passed  through  a  serre  nceud,  c  (fig.  8). 
If  the  cancer  occupies  the  whole  tongue,  a  double  ligature  is 
made  to  encircle  both  halves  of  the  organ.  Then  two  threads  are 
passed  through  the  needle  eye — one  black  and  one  white — the 
difierence  of  colour  rendering  the  constriction  of  each  side  more 
easy  of  accomplishment." 

Stammering. 

Operative  surgery  furnishes  several  procedures  by  means  of 
which  stammering  was  supposed  to  be  remedied.  ExjDerience 
has  shown  that  most  of  these  operations  are  not  only  useless  but 
dangerous ;  we  will,  therefore,  only  describe  such  as  give  some 
chance  of  success,  and  as  are  free  from  danger. 

Baudens'  operation  (fig,  9). — The  patient  is  seated  in  a  chair, 
his  head  supported  by  an  assistant,  who  di-aws  back  the  com- 
missures of  the  lips;  the  operator,  with  a  hook  held  in  his  left 
hand,  raises  the  mucous  membrane  lying  over  the  edge  of  the 
genio-glossi  muscles,  and  then  with  pointed  scissors,  bent  on 
the  flat  (passed  half  open  to  a  depth  of  an  inch  close  behind 
the  symphysis),  cuts  the  insertion  of  both  muscles  at  once. 
A  little  plug  of  sponge  or  lint  is  then  put  into  the  wound,  and 
left  until  the  hemorrhage  is  no  longer  to  be  feared.  The 
wound  usually  heals  quickly. 

Bonnet's  operation. — Subcutaneous  division  of  genio-glossi. — 
The  patient  in  seated  with  his  head  thrown  back;  the  surgeon  puts 
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a  finger  of  his  left  hand  in  the  mouth  just  above  the  genial 
tubercles;  then,  with  a  sharp  tenotomy  knife  in  his  right  hand, 
he  pierces  the  skin,  in  the  middle  line  under  the  chin,  and  passes 
the  knife  thi'ough  the  inter  muscular  space  of  the  digastric  and 
mylohyoid.  The  sharp  knife  is  then  replaced  by  a  blunt  one, 
which  is  carried  thi'ough  the  wound,  its  edge  turned  forwards, 
until  the  finger  in  the  mouth  feels  the  point  of  the  blade ;  then, 
turning  the  edge  to  each  side  successively,  the  surgeon  cuts 
through  the  attachment  of  the  genio-glossi.  Before  completing 
this  step,  he  should  be  sure  that  the  knife  is  between  the 
tubercles,  and  not  touching  the  buccal  mucous  membrane. 
After  the  operation  a  considerable  effusion  of  blood  may  take 
place,  causing  some  trouble  in  deglutition  for  three  or  four  days. 
The  results  of  these  operations  have  been  so  often  disappointing 
that  physicians  prefer  to  try  gymnastic  exercises,  as  those  of 
Colombat  Serres,  and  others. 

Section  of  the  Fe^num  Lingua. 

If  it  extends  too  far  forward  the  frsenum  is  troublesome  to  the 
new-born  infant  in  sucking,  and  in  later  years  it  impedes  speech. 
Before  cutting  the  freenum,  it  should  not  be  forgotten  that  the 
ranine  veins  run  under  the  tongxie  on  each  side.  The  infant  is 
placed  on  the  knees  of  an  assistant,  who  holds  the  child's  head 
back,  and  pinches  his  nose  to  make  him  open  his  mouth  ;  the 
surgeon  lifts  the  tongue  with  the  thumb  and  finger  of  the  left 
hand  to  stretch  the  membrane ;  then  with  scissors,  curved  on 
the  flat,  he  makes  the  incision,  as  far  as  possible  from  the  tongue, 
and  with  the  points  of  the  scissors  turned  downwards,  away 
from  the  ranine  veins.  To  raise  the  tongue  the  split  flat  end 
of  a  director  may  be  used.  The  wound  requires  no  special 
attention. 

Two  accidents  are  to  be  feared  in  this  operation  : — (1)  The 
tongue  being  turned  back  into  the  pharynx,  which  might  cause 
suffocation  ;  (2)  haemorrhage,  when  the  vessels  are  wounded.  In 
the  first  case  the  index  finger  can  set  the  tongue  right ;  in  the 
second  case,  one  has  recourse  to  astringents  or  cauterisation  by 
wire  heated  to  whiteness,  or  the  wounded  vessel  may  be  closed 
with  a  ligature. 
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We  sometimes  see  in  young  infants  sublingual  tumours  in  the 
form  of  a  fleshy  pad.  They  may  be  removed  by  excising  them 
with  curved  scissors. 

Abnormal  Adhesions  of  the  Tongue. 

These  may  be  congenital  or  acquired.  In  the  first  instance 
they  appear  as  bridles  of  cellular  tissue,  easily  divided  with 
scissors  ;  in  the  second  they  are  often  the  result  of  suppuration  ; 
they  are  then  extensive,  and  sometimes  are  very  tough. 

The  patient  is  seated  in  a  chair,  the  head  thrown  backwards, 
the  mouth  kept  open  by  a  cork  between  the  molar  teeth  ;  the 
operator,  standing  behind  the  patient,  separates  the  buccal  wall 
and  the  free  pai-ts  of  the  tongue,  and  then  with  a  bistoury 
divides  the  adhesions.  The  operation  is  stopped  now  and  then 
to  allow  the  patient  to  use  astringent  gargles. 

The  wound  cicatrises  of  itself.  To  avoid  fresh  adhesions,  the 
patient  is  advised  to  move  the  tongiie  frequently,  and  to  pass 
the  finger  between  the  cut  surfaces. 

Excision  of  the  uvula. — The  patient  being  seated  in  a  chair, 
and  held  as  in  the  operation  for  removal  of  tonsils,  the  operator 
seizes  the  uvula  with  polypus  or  torsion  forceps,  and  cuts  it  off 
with  one  stroke  of  the  bistoury  or  scissors. 

The  haemorrhage  is  usually  trifling  ;  and  to  check  it,  it  is  only 
necessary  to  squeeze  the  cut-end  with  the  forceps,  or  touch  it 
with  lunar  caustic. 

OPERATIONS  ON  THE  TONSILS. 
Abscess  of  Tonsils. 
\Mien  quinsy  ends  in  suppuration,  the  collection  of  pus  may 
require  to  be  let  out ;  pass  the  index  finger  of  one  hand  up  to 
the  tonsil,  and  with  the  other  hand  slip  a  shai-p  bistoury,  its 
blade  wrapped  in  linen  nearly  to  the  point,  along  the  finger 
parallel  with  the  cheek,  and  puncture  the  tumour  where  the 
fluctuation  is  most  evident. 

Excision  of  tonsils  (PI.  XLVIL). 
Chronic  inflammations  often  bring  about  hypertrophy  of  these 
glands,  interfering  with  deglutition  and  respiration.     Scarifica- 
tion, cauterisation,  and  ligation  have  been  employed  at  diflorent 
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times  in  the  treatment  of  this  affection  ;  but  they  have  almost 
entirely  given  place  to  excision.  It  is  done  either  \\dth  tonsil 
forceps  and  a  probe-pointed  bistoury,  or  with  guillotines  invented 
for  the  special  purpose. 

Excision. — The  patient  being  seated  opposite  the  light,  with 
his  head  leaning  against  the  chest  of  an  assistant,  who  keeps  the 
jaws  open  by  means  of  a  wedge-shaped  cork  placed  between  the 
teeth ;  if  the  assistant  is  in  front  of  the  patient,  he  will  keep 
the  tongue  down  with  a  spatula  or  handle  of  a  spoon.  The 
operator  stands  before  the  patient,  and  seizing  the  tonsU  with 
the  vulseUum  forceps,  draws  the  gland  from  between  the  pillars 
of  the  fauces,  and  slightly  forwards,  thus  making  it  more 
prominent,  and  at  the  same  time  farther  from  the  carotid 
artery.  -  In  the  disengaged  hand  he  holds  a  probe-poiated 
bistoury,  whose  edge  is  protected  by  beiag  bound  with  tape 
to  within  an  inch  and  a  half  of  its  extremity.  Bringing  the 
blade  parallel  to  the  wall  of  the  mouth,  under  the  tonsil  with 
the  edge  upwards,  the  operator  cuts  off  the  hypertrophied  gland. 
As  a  rule,  it  is  best  to  remove  as  much  of  the  tumour  as  possible. 
The  operation  is  rarely  followed  by  much  haemorrhage,  and 
astringent  gargles,  or  powdered  alum  placed  on  the  wound,  will 
stop  it,  if  it  occurs. 

Should  there  be  any  reason  to  fear  bleeding,  on  account  of 
the  large  size  of  the  gland,  or  of  any  abnormity  of  growth,  the 
operator  must  take  the  precaution  to  have  an  iron  heated  to 
whiteness,  in  readiness  to  apply  to  the  wound.  It  has  been  said 
that  deep  inspirations  help  to  check  bleeding  from  these  parts. 

Should  the  carotid  artery  be  wounded  in  the  operation,  the 
operator  will  at  once  compress  the  common  carotid  ydth.  his 
fingers  ;  at  the  same  time  a  plug  of  lint  fastened  to  one  blade  of 
straight  forceps  is  applied  to  the  bleeding  spot,  and  the  other 
blade  is  placed  outside  the  cheek  to  form  a  point  of  support ; 
the  two  rings  in  the  handles  are  then  securely  tied  to  each 
other,  thus  exercising  pressiire  sufl&cient  to  stop  a  slight  bleeding, 
or  control  a  more  severe  one  while  the  artery  is  tied. 

It  is  unnecessary  to  describe  here  the  instruments  specially 
devised  for  this  operation.  By  Fahnestock's  tonsillotome  modi- 
fied by  Velpeau  the  tonsil  is  made  to  pass  through  its  two 
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rings,  and  fixed  by  a  sliding  prong  (single  or  double),,  or  by  a 
twisted  claw ;  it  only  remains  to  make  the  rings  slide  one  over 
the  other,  in  order  to  cut  off  the  redundant  gland.  These 
instruments,  which  are  certainly  very  ingenious,  will  be  used 
with  advantage  in  the  case  of  infants ;  but  have  the  incon- 
venience of  not  being  applicable  to  all  cases,  and  effect  only 
an  incomplete  excision.  The  bistoury  operation  is  therefore 
generally  preferred  (PI.  XLVIT.,  fig.  S,  a,  J)). 

PLATE  XLIX. 
OPERATIOXS  ON  THE  SALIVARY  APPARATUS. 

Fistula  of  the  Parotid  Gland  and  Steno's  Duct. 
Anatomy. 

Fig.  1. — The  parotid  gland,  a,  whose  shape  is  almost  pyra- 
midal, is  bovmded  above  by  the  zygomatic  process  and  maxillary 
articulation  ;  behind  by  the  sterno-mastoid  muscle  ;  it  lies  over 
the  mastoid  process  and  the  digastric  muscle.  It  surrounds  the 
internal  maxillary  artery,  and  sends  glandular  processes  into 
the  condyloid  fossa  and  beneath  the  temporal  bone,  its  deep  or 
reflected  part  being  traversed  by  the  carotid  artery,  and  the 
facial  nerve,  whose  relations  with  the  glands  we  will  consider 
farther  on. 

In  front,  the  gland  is  thin  ;  it  spreads  over  the  outer  service 
of  the  masseter  muscle,  in  irregular  processes,  whose  inner  service 
lies  upon  the  transverse  artery  of  the  face  and  some  branches  of 
the  facial.  It  also  has  on  its  outer  surface  some  lymphatic 
glands  (occasionally  lodged  in  its  substance)  ;  usually,  however, 
they  are  found  in  the  meshes  of  the  fascial  capsule  of  the  gland. 
These  glandulse  may  be  the  seat  of  morbid  affections  (abscess, 
etc.),  while  the  parotid  itself  is  perfectly  healthy. 

JPif/.  2. — The  deeper  relations  of  the  parotid  are  of  gi-eat 
surgical  interest.  The  gland  has  here  been  removed,  and  the 
nerves  and  vessels  connected  with  it  are  shown. 

The  facial  nerve,  a,  buries  itself  in  the  gland,  and  then  divides 
into  branches,  the  chief  of  which  are  almost  horizontal,  which 
must  not  be  forgotten  when  ojx'iiing  abscesses  in  this  region. 
Incisions  made  at   right  angles  to  the  course  of  the  nerve 
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have  often  caused  facial  paralysis  by  dividing  branches  of  the 
nerve. 

The  externcU  carotid  artery,  c,  almost  always  runs  up  through 
the  deeper  part  of  the  gland. 

T/ie  temporal  artery,  and  its  important  veins,  also  pass  through 
the  gland  in  different  directions. 

Do  not  these  anatomical  data  show  how  difficult  and  dangerous 
an  operation  is  extirpation  of  the  gland  ? 

Stend's  duct,  h  (figs.  1  &  2),  passes  horizontally  forwards 
upon  the  masseter,  in  a  line  drawn  from  the  tragus  to  the 
angle  of  the  mouth ;  at  the  anterior  edge  of  the  masseter,  it 
changes  its  course  and  passes  perpendicularly  into  the  substance 
of  the  cheek,  going  through  the  buccinator ;  and  after  a  ehort 
oblique  course  between  this  muscle  and  the  mucous  membrane 
it  opens  in  the  mouth  almost  exactly  opposite  the  separation 
between  the  first  and  second  molar.  This  canal  is  accompanied 
by  branches  from  the  transverse  facial  artery,  and  by  a  branch 
of  the  facial  nerve. 

The  submaxillary  gland,  c  (fig.  1),  is  placed  under  the  body  of 
the  lower  jaw,  in  relation  with  the  fossa  which  bears  its  name  ; 
it  is  covered  below  by  the  cervical  fascia,  and  the  platysma. 
Within  it  is  related  to  digastricus,  mylohyoideus,  hyoglossus, 
and  the  lingual  nerve.  The  most  important  of  its  relations  is 
with  the  facial  artery,  d  (fig.  1),  which  passes  through  a  groove 
on  its  upper  and  inner  surface. 

Wharton's  duct,  b  (fig.  1),  arises  in  the  gland,  and  opens  by  the 
side  of  the  frgenum  linguae. 

Fig.  3. — Morand'S  operation. 

Fig.  4. — Hm^zontal  section  of  fig.  3. — a,  upper  row  of  teeth  ; 
h,  Steno's  duct ;  c,  fistula  ;  d,  angle  of  mouth ;  e,  seton  tied 
outside  the  mouth. 

Fig.  5. — Deguise's  operation. 

Operative  Measures. 
Salivary  fistulse  are  of  two  kinds  ;  some,  affecting  the  parotid 
directly,  are  situated  over  the  gland  itself,  or  over  the  branches 
of  the  salivary  duct,  while  others  are  caused  by  lesions  of  the 
duct. 
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§  1.  There  are  various  modes  of  treating  parotid  fistula : — 

1.  Irritating  injections,  proposed  by  Louis,  with  astringent  or 
caustic  fluids. 

2.  Cauterisation  with  the  red-hot  iron,  or  with  caustics. 

3.  Vesication  has  been  successfully  used  by  M.  Velpeau. 

4.  Compression,  proposed  by  Desault,  with  the  intention  of 
causing  atrophy  of  the  parotid.  M.  Malgaigne,  instead  of  this, 
attempts  to  prevent  the  flow  of  saliva  and  favour  cicatrisation, 
by  the  application  of  a  piece  of  gold  leaf  covered  with  a  patch  of 
Burgundy  pitch. 

5.  Excision. — Which  consists  in  making  two  elliptical  incisions 
to  remove  the  edges  of  the  ulcer,  and  then  uniting  the  raw  sur- 
faces by  means  of  sutures. 

6.  Extirpation  of  the  parotid  is  nowadays  seldom  attempted 
on  account  of  its  danger. 

§  2.  Fistulce  of  the  duct  may  be  treated  in  many  ways ;  the 
operations  are  classed  according  to  their  object,  e,  g  : — 

1.  Cicatrisation  of  the  fistulous  opening.  2.  Dilatation  of  the 
natural  opening.  3.  The  formation  of  a  new  buccal  opening. 
4.  Procuring  atrophy  of  the  gland. 

First  Class. — 1.  Compression  exerted  on  the  fistulous  opening, 
or  on  some  point  in  the  duct — between  its  opening  and  the  gland 
— favours  cicatrisation  of  the  wound  by  hindering  the  passage  of 
saliva  which  helps  to  keep  the  fistula  open.  This  procedure  is 
indicated  specially  in  cases  where  the  buccal  orifice  is  large,  and 
the  fistula  is  susceptible  of  rapid  cicatrisation. 

2.  Cauterisation  may  be  employed  here  as  well  as  in  fistulas  of 
the  gland. 

3.  The  tioisted  suture  may  be  successfully  employed  after  the 
edges  of  an  old  fistula  have  been  pared. 

Second  Class. — 1.  Re-estahlishment  of  the  natural  passage. — 
M Grand's  operation  (figs.  3  &  4). — A  seton  is  passed  through 
the  buccal  opening  by  means  of  a  small  probe,  and  made  to  come 
out  through  the  fistula,  or  vice  versa.  When  the  canal  is  suffi- 
ciently clear  to  allow  a  free  discharge  of  saliva,  the  seton  is  with- 
drawn, a  short  piece  being  left  for  a  time  in  the  duct.  Then 
the  edges  of  the  fistula  are  pared,  and  cicatrisation  assisted  by 
common  methods. 
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Third  Class. — The  formation  of  a  new  canal. — To  accomplish 
this  end,  Deroy  passed  a  red-hot  iron  through  the  cheek,  just  in 
front  of  the  masseter.  The  operation  has  been  modified  by- 
later  surgeons,  and  at  present  the  following  method  is  usually 
adopted. 

Deguise's  ojperation. — Fig.  5  represents  a  horizontal  section  of 
the  cheek,  showing  the  disposition  of  the  parts  concerned ;  a  is 
Steno's  duct,  c  the  fistulous  opening.  A  trocar  is  passed  into 
the  fistula,  and  as  far  as  possible  along  Steno's  duct,  and  then 
backwards  and  inwards  through  the  cheek  in  the  direction  of 
c,  h.  Two  fingers  passed  into  the  mouth  keep  the  cheek  steady, 
and  enable  us  to  know  the  point  of  perforation.  The  trocar  is  with- 
di'awn,  the  canula  remaining,  and  through  it  a  lead  wire  is  passed 
(c,  h) ;  then  the  canula  is  taken  out,  and  with  the  trocar  passed  in 
an  opposite  direction  to  the  first  puncture  (d,  e).  Then  a  silk 
thread  is  put  in  through  the  canula,  which  is  next  withdrawn. 
The  silk  is  intended  to  be  tied  to  the  end  of  the  leaden  wire,  in 
order  to  pull  the  wire  into  the  mouth  in  the  line,  d,  e,  that 
its  two  ends  may  be  fastened  into  a  ring,  /,  which  encircles 
the  soft  parts  at  the  bottom  of  the  fistula.  It  only  remains  to 
pare  the  edges  of  the  fistula,  and  bring  them  together  with 
sutures.  When  the  wound  has  healed,  the  leaden  ring  is  cut, 
and  the  saliva  runs  through  the  artificial  opening  into  the 
mouth. 

M.  Rona  modifies  this  operation  by  using  silk  instead  of  lead 
wire.  M.  Malgaigne  uses  a  strong  silk  thread  with  a  needle  at 
each  end.  The  first  needle  is  passed  into  the  cheek  in  the  line, 
c,  b,  the  second  in  the  line,  d,  e.  The  silk  loop  then  enchcles  the 
soft  parts,  when  its  ends  are  tied  in  the  mouth.  This  operation 
ift  as  speedy  as  it  is  easy. 

Fourth  Class. — Desaidt  extolled  compression  to  atrophy  the 
gland.  Vihorg — for  the  same  purpose — ligatured  the  duct.  But 
the  result  of  experience  has  gone  against  these  procedures,  and 
those  of  the  third  class  are  preferred. 

Extirpation  of  the  submaxillary  gland   (see   explanation   of 
Plate   XLIX.). 

Operatio7i. — A  crucial  or  semi-lunar  incision  is  made  through 
the  skin  covering  the  gland.     The  vessels  are  tied  with  two 


206  OPERATIVE    SURGERY 

ligatures,  and  cut  between.  The  gland  is  seized,  dra^vn  out,  and 
isolated  from  the  hypoglossal  nerve  and  lingual  artery,  by  careful 
dissection.  After  the  operation  immediate  union  may  be  tried, 
if  the  wound  allows,  or  dressing  with  lint  may  be  employed, 
leaving  the  parts  to  heal  by  second  intention. 

RANULA. 

Ranvla  is  a  tumour  developed  on  each  side  under  the  tongue, 
between  the  jaw  and  the  tongue,  above  the  suprahyoid  muscles. 
Surgeons  are  not  agreed  as  to  the  nature  of  these  tumours  ;  they 
are  seated  either  in  the  sublingual  gland,  or  are  produced  by 
dilatations  of  Wharton's  duct,  or  are  encysted  tumours  of  the 
duct  (Jobert).  Whatever  their  origin  may  be,  they  sometimes 
are  of  such  size  as  to  interfere  with  deglutition,  and  to  call  for 
surgical  aid. 

Puncture  and  incision. — The  original  modes  of  treatment  are 
nowadays  rejected  as  insufficient. 

Cauterisation  with  the  hot  iron  was  employed  by  Ambrose 
Par^  ;  liquid  caustics  and  injections  of  iodine  have  been  employed 
successfully,  but  the  resulting  inflammation  is  often  severe. 

The  seton  has  been  vised  with  the  view  of  bringing  about  adhe- 
sive inflammation  of  the  walls  of  the  cyst.  The  canula,  first  tried 
by  Lecat,  was  modified  by  Dupuytren,  who  incises  the  tumour 
and  inserts  a  double  button,  which  is  allowed  to  remain,  in 
order  to  favour  a  continual  flow  either  of  saliva  or  of  the  fluids 
secreted  by  the  cyst.     This  treatment  has  often  been  successful. 

Excision  is  often  adopted  at  the  present  day.  The  upper 
wall  of  the  tumour  is  raised  by  forceps  or  a  tenaculum,  then 
that  wall  is  cut  away  with  a  bistoury  or  scissors  ;  the  tumour 
empties  itself,  and  cicatrisation  soon  takes  place.  This  is  the 
quickest  and  simplest  of  all  the  operations  performed  for  the 
treatment  of  ranula  ;  Malgaigne's  practice  of  cauterising  the  part 
after  the  excision  renders  the  result  more  certain. 

Jobert,  under  the  name  of  hatraclwsioplastij,  has  described  a 
modified  mode  of  excision.  The  flaps  produced  by  a  longitudinal 
incision  of  the  tumour  are  turned  back,  and  fixed  to  the  mucous 
membrane  of  the  mouth  by  sutures.  The  operation  is  delicate 
and  takes  time. 
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PLATE  L. 
STAPHYLORAPHY. 

Fig.  1. — Honx's  operation. — The  first  and  second  sutures,  d,  d, 
and  c,  c,  having  been  put  in,  the  third  is  placed  half-way  between 
them.  The  free  edge  of  the  cleft  is  held  with  the  forceps,  h,  and 
the  needle  held  in  the  needle-holder,  a,  is  passed  from  behind 
forwards  through  the  margin  of  the  cleft. 

Fig.  2. — The  three  threads,  a,  a,  b,  h,  c,  c,  being  in  position,  the 
operator  pares  the  edges  of  the  fissure  with  a  probe-pointed 
knife,  e. 

Fig.  3. — Tightening  the  knots,  c,  c,  h,  h,  with  the  instrument,  a,  a. 

Fig.  4. — Staphyloplasty. — Dieffenhadi' s  operation. — a,  h,  and 
a,  b,  longitudinal  incisions  made  parallel  to  the  edges  of  the 
fissure. 

PLATE  LL 

STAPHYLORAPHY. 

Figs.  1,  2,  3,  4,  5. — Berard's  method. — Fig.  1. — The  operator 
seizes  one  edge  of  the  fissure  with  a  pair  of  forceps,  a,  and  passes 
a  loop  of  thread,  c,  from  before  backwards  with  a  needle-carrier,  b. 

Fig.  2. — The  ligatures,  a,  a,  a,  being  in  position,  the  surgeon 
pares  the  edges  of  the  fissure  with  a  bistoury,  c. 

Fig.  3, 4, 5 . — Diagrams  of  the  above  operation. — Fig.  3. — Passage 
of  the  first  single  thread,  b,  b,  through  one  lip  of  the  fissure,  a,  a. 

Fig.  4. — Passage  of  the  loop  of  thread,  c. 

Fig.  5. — The  loop  of  thread,  c,  drawing  forwards  the  end,  b,  of 
the  first  thread,  b,  b. 

Fig.  6,  7,  8,  9. — Pierri's  method. — Fig.  6. — Application  of 
the  instruoyient  behind  one  lip  of  the  fissure. — c,  movable  cap 
holding  a  loop  of  thread,  a ;  b.  hooked  needle  contained  in  a 
canula. 

Fig.  7. — TJie  canula  pushed  up  to  the  front  of  the  fissure. — b, 
the  sUding-needle  at  the  moment  when  it  is  about  to  pass  through 
the  edge  of  the  fissure. 

Fig.  8. — The  needle,  6,  pushed  on  by  the  operator  after  having 
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traversed  the  lip  and  pushed  back  the  cap,  c^  receives  in  its  hoo 
the  loop  of  thi'ead,  a. 

Fig.  9. — The  needle  drawing  the  loop  of  thread,  a,  forwards. 

CLEFT-PALATE. 
Opekations  (Plates  L.  &  lil.). 
Cleft-palates  are  almost  always  congenital,  and  appear  in  three 
forms. 

1.  Simple  Cleft-palate,  affecting  only  the  velum  palati,  is  a 
median  fissure  without  loss  of  substance,  and  limited  to  soft 
parts. 

2.  Incomplete  fissure  of  the  iJolatine  arch,  with  some  osseous 
separation. 

3.  Complete  fissure  of  the  palate,  in  which  the  bones  and  soft 
parts  are  completely  separated  the  whole  length  of  the  palate. 
The  fissure  may  reach  the  lips,  and  be  complicated  with  harelip 
(Plates  XLIV.  &  XLV.). 

The  surgical  operations  by  which  these  deformities  are  reme- 
died are: — 1.  Staphyloraphy,  in  simple  cleft -palate.  2.  Staphy- 
loplasty, a  modification  of  the  last,  applicable  to  incomplete 
fissures.  3.  Palatoplasty,  or  uraiioplasty ,  for  the  repair  of  loss 
of  structure  in  the  palatine  arch. 

Staphyloraphy  was  practised  in  the  last  century  by  a  French 
dentist,  Le  Mounier ;  in  1817  Graefe  tried  it  unsuccessfully. 
Koux,  in  1819,  organised  the  operation,  drew  up  rules,  and 
practised  it  successfully.  Staphyloraphy  is  always  a  long  and 
delicate  operation,  requiring  endurance  and  docility  on  the  part 
of  the  patient :  hence  the  practice  of  postponing  the  operation 
until  the  patient  knows  what  he  is  about. 

The  operation  consists  of  three  stages.  1 .  Paring  the  edges  of 
the  fissure.  2.  Passage  of  threads  intended  to  unite  the  edges. 
3.  Tying  the  threads. 

Roux's  operation. — The  apparatus  consists  of  : — 1.  The  sutures 
formed  of  two  or  three  waxed  threads.  2.  Six  little  flat-bent 
needles  ;  the  suture  threads  have  a  needle  at  each  end.  3.  A 
needle-holder.  4.  Dressing  forceps.  5.  A  probe-pointed  bistoury. 
6.  Roux's  bent  scissors. 

First  stage. — Introducing  the  sutures  (PI.  L.,  fig.  1). — The 
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patient  is  seated  opposite  the  light,  the  head  leaning  and  back 
supported  against  the  chest  of  an  assistant ;  the  mouth  is  kept 
wide  open  by  a  cork  between  the  molar  teeth  ;  the  surgeon  in 
front  of  the  patient,  with  forceps  in  his  left  hand,  seizes  the  right 
lip  of  the  fissure,  and  by  a  needle-holder,  a,  held  in  his  right 
hand,  passes  the  point  of  the  needle  behind  the  velum,  to  bring 
it  forwards  through  the  soft-palate,  ^  to  ^  of  an  inch  from 
the  edge  of  the  fissure.  The  needle,  passed  as  far  as  its  eye, 
is  loosened  by  the  needle -holder,  and  its  point  seized  by  a  pair  of 
forceps  drawing  it  forwards,  with  the  end  of  thread  which  is  in 
its  eye.  After  some  moments  (to  rest  the  patient),  the  same 
manoeuvre  is  performed  on  the  left  Hp  with  the  other  needle  on 
the  first  thread,  the  two  ends  of  which  are  now  in  position. 
When  three  sutures  are  used,  the  lowest  is  put  in  first,  then  the 
highest,  and,  lastly,  the  thu'd  is  put  in  the  middle.  Fig.  1  shews 
the  introduction  of  the  third  suture. 

The  ends  of  the  threads,  c,  c,  d,  d,  beiag  drawn  outside,  and 
the  loop  which  each  forms  being  drawn  down  ia  the  pharynx, 
the  next  stage  of  the  operation  is  begun. 

Second  stage. — Faring  the  edges  (fig.  2). — To  pare  the  sur- 
faces which  are  to  be  opposed,  each  margin  is  seized  with  the 
forceps,  a^  held  in  one  hand,  while  with  bent  scissors,  or  a  probe- 
pointed  bistoury  in  the  other  hand,  the  edge  is  cut  off  from 
behind  forwards,  keeping  clear  of  the  sutures,  a,  a,  5,  &,  c,  c ;  then 
with  a  probe-poiated  bistoury  the  fragment  is  separated  by  an 
incision  carried  a  little  beyond  the  angle  terminating  the  fissure. 
The  other  edge  is  next  treated  in  the  same  way,  the  second  incision 
being  made  to  meet  the  first,  a  Httie  beyond  the  angle  of  the 
fissure. 

Tliird  stage. — Tying  the  hnot  (fig.  3). — M.  Roux  begins  by 
drawing  up  the  hindmost  thread  with  his  fingers,  and  after  a 
simple  knot  he  hands  the  threads  over  to  an  assistant,  who  keeps 
the  thread,  h,  h,  in  place  with  ring  forceps, ;  while  the  second 
thread  is  made  tight,  and  then  the  third  is  treated.  The  sutures 
must  not  be  drawn  closer  than  is  necessary  to  keep  the  edges 
well  in  contact,  and  avoid  any  separation  of  the  intervals.  When 
all  this  is  done  (fig.  4)  the  threads  are  cut  off  near  the  knots. 
The  patient  must  be  kept  quiet  and  silent,  and  al) stain  from 
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solid  aliment  for  two  or  three  days  !  !  !  Anything  tending  to 
stretch  the  vekim  palati  may  compromise  success.  The  sutures 
are  not  taken  out  till  the  third  or  four  day.  The  lowest 
had  better  remain  twenty-four  to  forty-eight  hours  longer 
than  the  others.  There  are  certain  faults  in  this  proceeding  of 
M.  Roux.  The  surgeon  needs  much  dexterity,  or  he  will  find 
several  inconveniences.  It  is  necessary  that  the  sutures  be  placed 
at  equal  distances  apart,  and  that  each  suture  passes  through  the 
palate  at  the  same  level — on  each  side — and  that  the  distance 
from  the  margin  of  the  fissure  is  uniform.  Unless  these  condi- 
tions are  observed,  it  is  useless  to  hope  for  perfect  apposition 
without  lapping  or  irregularity  in  the  wound.  And  it  is  easy  to 
understand  the  difficulty  there  must  be  in  passing  sutures  from 
behind  forward,  when  it  is  impossible  to  see  the  point  at  which 
the  needle  is  going  to  pierce  the  palate.  Paring  the  edges  is 
difficult  when  performed  from  behind  forwards  with  the  bistoury; 
and  when  using  scissors  there  is  risk  of  cutting  the  threads. 
For  these  reasons  the  operation  has  been  modified  in  the  methods 
to  be  described. 

Berard's  02)eration  (Plate  LI.). — Two  chief  alterations  are  to 
be  here  noticed  : — 1.  The  sutures  are  passed  from  before  back- 
wards, so  that  the  point  of  perforation  by  the  needle  can  be 
seen.  2.  The  edges  are  pared  from  before  backwards.  The 
margins  of  the  fissure  can  be  made  tense,  and  the  incisions  are 
cleaner.  The  following  instruments  are  required  : — Rat-toothed 
forceps,  to  hold  the  palate  ;  dressing  forceps,  as  needle-holder  ; 
slightly  curved  needles,  f  inch  in  length,  yV  of  ^^  inch  wide, 
and  an  eye  -^^  inch  from  the  end. 

The  patient  is  placed  as  in  Roux's  operation  (fig.  1),  One 
edge  of  the  fissure  is  held  with  forceps,  a,  while  the  needle-holder, 
h,  is  made  to  pass  the  first  thread  backwards  through  one  of  the 
margins  ;  the  needle  is  brought  out  of  the  mouth,  and  the  two 
ends  of  thread  hang  over  the  lower  lip,  c,  c.  Fig  3  shows  this 
first  stage  of  the  operation.  A  thread,  h,  h,  passes  through  one 
lip,  a,  of  the  fissure.  A  second  needle  is  passed  through  the 
other  lip  of  the  fissure  on  the  same  level,  but  with  the  difierence 
that  the  second  needle  has  a  looj)  of  thread  in  its  eye.  Fig.  4 
shows  the  loop,  c,  passing  through  the  edge  of  the  fissure.    This 
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loop  is  made  to  receive  the  end  of  the  first  thread,  h,  and  draw  it 
back  in  the  du-ection  of  the  arrow,  c,  as  is  shown  in  fig.  5.  The 
other  two  sutures,  being  placed  in  position  in  the  same  manner 
as  the  first,  the  surgeon  proceeds  to  pare  the  edges  from  below 
upwards.  Fig.  2.  — The  edge  of  the  cleft  is  seized  with,  h,  the 
forceps,  and  the  paring  is  accompanied  with  the  bistoury,  c. 

Velpeau  begins  by  paring  the  edges  before  placing  the 
sutures.  Other  modes  of  operating  are  similar  to  Berard's,  but 
the  instruments  used  are  difierent.  To  detail  all  the  devices  for 
passing  the  sutures,  or  paring  the  edges  more  easily,  would  be 
wearisome  ;  but  their  mechanism  explains  itself  to  the  surgeon. 
We  will,  therefore,  only  allude  to  the  more  estabhshed  instru- 
ments. 

JSourgongnon  has  devised  a  needle  with  a  movable  point 
with  which  the  puncture  can  be  made  from  behind.  Other 
needles  of  the  same  kind  straight  and  curved  have  been  efiectively 
used  for  perforating  from  the  front. 

Smidt  has  devised  a  needle  consisting  of  a  steel  rod  in  a 
handle,  curved  towards  the  point  in  a  half  circle  of  about  ^  inch 
radius.  The  point  has  not  an  eye,  but  is  a  little  expanded,  and 
has  a  notch  in  the  side  to  catch  a  suture  in.  The  thread  being 
attached,  the  needle  is  passed  from  behind  forwards  through  the 
palate,  and  when  the  loop  of  thread  (in  the  notch)  appears  in 
fi'ont  it  is  seized,  and  the  needle  is  drawn  back  ;  the  other  end 
of  the  thread  is  then  attached,  and  passed  through  the  other  Kp 
of  the  cleft. 

Leroy  d'Etioles  has  devised  an  instrument  which  makes  the 
three  punctures  at  once  and  pares  the  edge  at  the  same  time. 

Foraytier  and  Pierri  use  needle-holders,  which  retain  the 
edge  of  the  fissure  while  a  needle  pushed  from  before  backwards 
through  the  palate  conducts  the  suture  or  brings  it  back.  For 
a  description  of  Pierri's  instrument  see  Plate  LI.,  figs.  6—9. 

Staphyloplasty. 
The  loss  of  substance  which  constitutes  cleft-palate  is  often 
so  great  as  to  render  it  impossible  to  bring  the  edges  together  by 
staphyloraphy.       "We    then    have   recourse    to   staphyloplasty, 
which  has  three  varieties. 
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Jf.  Ronx's  operation. — In  order  to  make  the  parts  easier  of 
approximation  Roux  made  two  transverse  incisions  on  each  side 
of  the  fissure  the  length  of  the  palate  bones.  The  rest  of  the 
operation  is  as  usual. 

BieffeiibacKs  operation  (Plate  L.,  fig.  4). — Dieffenbach  made 
a  longitudinal  incision  on  each  side,  a,  a,  h,  h,  about  \  of  an  inch 
from  the  cleft. 

£ojiJils  cut  from  each  side  a  flap,  which  he  dissected  from 
before  backwards,  turned  it  on  its  pedicle,  and  applied  over  the 
solution  of  continuity.  The  operation,  derived  from  the  Indian 
method,  is  not  so  easy  as  the  two  former. 

Palatoplasty. 

When  the  palatine  arch  is  divided  by  a  considerable  fissure, 
we  may  have  recourse  to  M.  Roux's  plan  of  dissecting  up  the  soft 
parts  outside  of  each  set  of  sutures,  separating  them  from  the 
bones,  and  thus  easily  drawing  them  together.  For  this  purpose 
M.  Roux  used  little  two-edged  knives,  straight  in  the  blade,  but 
with  the  blades  bent  at  right  angles  or  nearly  so  to  the  shaft. 

Krimer  detached  two  lateral  flaps,  reversed  them,  and  brought 
them  together  across  the  cleft  with  points  of  suture.  It  is  diffi- 
cult to  estimate  the  value  of  these  various  modes  of  operating  ; 
the  case  will  suggest  the  operation  most  suitable. 

DieffenbacK s  method. — The  method  proposed  by  Dieffenbach 
in  1826  is  available  in  some  cases,  and  is  thus  described  by  that 
surgeon : — "  The  edge  of  each  palate  bone  is  pierced  with  a 
strong,  straight,  three-cornered  punch,  and  a  thick,  soft  silver 
wire  put  through  the  opening,  the  ends  of  which  are  twisted 
together.  The  mucous  membrane  is  divided  near  the  part 
where  the  palate  bone  joins  the  alveolar  processes  ;  a  thin, 
smooth,  concave  chisel  is  applied  to  the  bone,  and  it  is  cut 
through  on  both  sides.  The  wires  are  then  twisted  again  till  the 
edges  of  the  bony  cleft  approach  each  other  a  little,  or  altogether. 
The  first  alone  can  generally  be  done.  The  ends  of  the  wire  are 
then  cut  off.  The  effect  of  the  closer  approximation  of  the  edges 
of  the  cleft  in  the  bone  is  immediately  perceptible  in  the  soft 
palate.     The  side  slits  in  the  bone,  which  are  at  first  filled  up 
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with  lint,  close  themselves  by  means  of  granulations,  according 
to  the  same  process.  When  the  space  in  the  bone  is  either  closed 
or  dimiaished  so  much  that  the  cleft  iq  the  soft  part  is  consider- 
ably lessened,  the  sewing  of  the  palate  may  then  be  undertaken 
according  to  the  direction  already  given,  and  side  incisions  made 
in  the  soft  palate  before  the  sutures  are  put  in.  The  operation 
may  be  continued  from  time  to  time  until  the  cleft  is  removed." 
The  late  Sir  William  Fergusson,  without  being  aware  that  this 
procedure  had  been  previously  resorted  to,  employed  it  with 
considerable  success.  It  is,  however,  frequently  followed  by 
necrosis  of  the  palate  bones,  which  may  to  some  extent  be 
obviated  by  making  a  series  of  small  holes  with  a  brad-awl  in  the 
line  of  division  of  the  bone  prior  to  using  the  chisel,  after  the 
manner  suggested  and  practised  by  Mr.  Francis  Mason,  of  St. 
Thomas's  Hospital.  The  "muco -periosteal"  operation  attributed 
to  various  surgeons  is,  perhaps,  the  best,  provided  the  complete 
thickness  of  the  soft  parts  be  stripped  off  freely  from  the  bony 
palate  in  the  direction  from  the  alveolar  border  towards  the 
fissure.  A  properly  made  raspatory  should  be  used,  and  its  edge 
should  not  be  too  sharp,  hence  it  is  preferable  to  the  rectangular 
knives  employed  by  some  surgeons. 


PLATE  LII. 

CATHETERISM  OF  THE  AIR  PASSAGES  AND   OF  THE 
(ESOPHAGUS. 

Figs.  1,  2,  3,  4  represent  antero-poster'wr  vertical  sections, 
shonying  the  anatomy  of  the  parts  concerned. 

Fig.  1 . —  Catheterism  of  the  airjJassages. — CJiaussier's  method. 
— a,  tongue  ;  &,  floor  of  nasal  fossa  ;  e,  laryngeal  tube,  whose  end 
is  in  the  larynx,  c  ;  d,  oesophagus. 

Fig.  2. — Catheterism  oftJte  cesophagiis  for  feeding  tlie  insane. 
— a,  tongue ;  h,  floor  of  nasal  fossa ;  c,  tube  with  upper  end 
expanded  into  a  funnel ;  e,  pharynx. 

Fig.  3. — Catheterism  of  the  aesophagus. — Baillarger  s  method. 
— The  point  of  the  instrument  is  passed  into  the  vipper  part 
of  the  pharynx,  e  ;  d,  u'on  stilette  ;  e,  whalebone  stilette. 

15 
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Fig.  4. — Same  ojjeration. — The  instrument,  d,  passed  into  the 
oesophagus  c ;  e,  c,  c,  the  end  of  a  syringe  to  inject  fluid 
nourishment. 

CATHETERISM  OF  THE  (ESOPHAGUS. 

Anatomy. 

The  oesophagus  is  a  long  miiscular  tube  extending  from  the 
pharynx  to  the  stomach,  flattened  from  before  backwards,  and 
an  inch  and  a  quarter  across.  This  canal  lies  on  the  spine  ;  in 
front  lies  the  trachea,  slightly  to  the  left,  so  that  the  left  side 
of  the  neck  is  usually  selected  for  oesophagotomy.  The  pharyn- 
geal end  is  at  the  level  of  the  cricoid  cartilage,  and  at  this  point 
there  are  often  spasmodic  contractions  which  interfere  with  the 
passage  of  bougies,  etc. 

Operative  Measures. 

Catheterism  of  the  oesophagus  is  used  for  artificial  feeding,  or 
for  evacuating  the  stomach  ;  it  is  also  employed  to  recognize  the 
presence  of  foreign  bodies  in  the  passage,  to  extract  them  or 
push  them  down  into  the  stomach. 

The  stomach  is  evacuated  in  poisoning  cases.  In  these 
instances  the  first  thing  is  to  inject  a  quantity  of  tepid  water,  or 
of  some  other  liquid,  to  dilute  the  toxic  matters.  After  this 
previous  measure  the  fluid  is  to  be  pumped  out  with  a  suitable 
sized  pump. 

The  operation  may  be  done  through  the  nose  or  mouth. 

Catheterism  hy  the  none. — DesauWs  metlwd. — A  giim-elastic 
catheter  with  an  iron  rim  stilette  is  used ;  a  slight  curve  is  im^ 
parted  to  the  point  of  the  instrument,  which  is  held  like  a  pen, 
the  concavity  downwards,  and  passed  with  the  point  sliding 
along  the  floor  of  the  nasal  fossa.  When  the  point  encounters 
the  posterior  wall  of  the  pharynx  the  stilette  is  withdrawn  with 
one  hand  while  the  catheter  is  passed  on  with  the  other.  The 
point  of  the  instrument  being  then  in  the  upper  part  of  the 
pharynx,  it  is  only  necessary  to  push  it  on  in  order  to  make  it 
descend  the  oesophagus  as  far  as  the  stomach.  "VMien  certain  of 
the  position  of  the  sound,  and  when  the  catheterism  has  beeil 
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done  with  a  "saew  to  inject  food  into  the  stomach,  a  sjainge  is 
fitted  to  the  outer  opening  for  the  purpose  (fig.  4).  Should  the 
tube  have  sHpped  from  the  pharynx  into  the  larynx,  it  is  indicated 
(1)  by  the  convulsive  cough  and  suffocative  spasm  which  imme- 
diately follow  ;  (2)  the  purpling  of  the  face,  jugular  dilatation,  and 
violent  spasms,  and  the  impossibility  of  articulating  a  single 
word  on  the  part  of  the  patient.  The  last  symptom  is  jhe  most 
valuable,  because  it  is  the  only  one  which  does  not  appear 
more  or  less  when  instruments  are  passed  into  the  oesophagus. 
Therefore,  let  it  be  a  rule  to  make  a  patient  say  some  words 
before  any  alimentary  matter  is  injected  thi'ough  the  tube. 

.  Baillarger's  method  (Plate  LII.,fig,  3). — This  is  especially  ap- 
plicable to  the  insane,  because  it  allows  us  to  direct  the  end  of  the 
sound  with  more  certainty  in  a  class  of  patients  whose  opposition 
may  cause  mistakes  on  the  part  of  the  most  skilful.  This  surgeon 
uses  a  catheter  with  a  double  stilette.  One  stilette  is  of  iron 
wire,  d  ;  the  other,  e,  is  of  whalebone.  The  two  stilettes  passed 
into  the  catheter  take  the  curve  given  to  the  tube  itseK  ;  but 
the  iron  wire  keeps  its  curve,  while  the  whalebone  tends  to 
become  straight.  The  catheter  is  passed  through  one  of  the 
nostrils,  and  when  the  end  touches  the  posterior  wall  of  the 
pharynx  (fig.  3)  the  wire  stilette,  d,  is  withdrawn  ;  then  the 
v/halebone  stilette,  e,  acting  alone,  pushes  the  bent  end  of 
the  catheter  against  the  vetebral  column  by  straightening  its 
curve.  This  action  on  the  part  of  the  whalebone  stilette  keeps 
the  end  of  the  catheter  from  the  laryngeal  opening,  and  con« 
sequently  saves  the  patient  from  the  dangers  of  a  slip. 

Blanche's  metliod. — To  attain  the  same  end  with  a  more  simple 
apparatus,  and  one  more  under  the  surgeon's  control,  M.  Blanche 
uses  a  jointed  stilette,  in  which  there  is  a  central  stem  ending  in 
a  ring,  in  which  the  operator  puts  his  thumb  ;  in  two  other  rings 
the  index  and  middle  fingers  are  placed  ;  the  central  stem,  being 
either  pushed  in  or  drawn  out,  imparts  to  the  jointed  stilette 
all  the  curves  necessary  for  passing  the  catheter.  This  very  clever 
instrument  enables  the  surgeon  to  act  with  rapidity  and  pre- 
cision, and  thus  spares  the  patient  much  peril  and  distress. 

Falert  and  Ferrus's  method. — In  the  ""great  majority  of  cases 
of   obstinate  lunatics  it  suffices  to   convey  aliments  into  the 
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pharynx,  when  the  sensation  they  produce  excites  instinctive 
movements  and  deglutition  is  completely  effected.  Falert  and 
Ferrus  have  succeeded  in  feeding  unruly  patients  by  means  of  a 
female  catheter,  whose  orifice  is  expanded  into  a  funnel.  The 
instrument  is  passed  through  the  nose  (fig.  2),  and  fluid  nourish- 
ment, poured  spoonful  by  spoonful  into  the  funnel,  reaches  the 
pharynx  through  the  catheter,  and  descends  into  the  stomach. 

Steicture  of  the  (Esophagus. 

The  causes  which  may  bring  about  stricture  are  numerous, 
and  we  cannot  here  detail  them  all.  When  the  disorder  is  dis- 
covered, the  first  thing  to  be  done  is  to  facilitate  the  passage  of 
alimentary  matters  into  the  stomach.  Catheterism  is  then  em- 
ployed with  a  larger  or  smaller  catheter,  which  may  be  left  in  if 
necessary.  Several  forms  of  dilators  have  been  devised,  and 
cauterisation  with  nitrate  of  silver  has  been  used.  These  mea- 
sures may  be  applied  ^to  cases  in  which  the  malady  has  been 
clearly  made  out. 

Dilation  obtained  by  bougies  of  gradually  increasing  size,  as 
is  usual  in  treating  urethral  strictures,  affords  a  convenient  and 
safe  method  to  be  used  in  strictures  of  this  tube  when  resulting 
from  duration  or  chronic  inflammation.  Cauterisation  is  not 
always  applicable,  and  it  is  a  difiicult  procedure  in  that  it  is 
almost  impossible  to  determine  the  exact  point  of  the  stricture. 

Extraction  of  foreign  bodies. 
Foreign  bodies  which  may  become  lodged  in  the  oesophagus 
are  of  two  kinds,  those  which  are  capable  of  being  softened  by 
digestion,  and  thus  will  gradually  go  into  the  stomach,  or  by 
passing  an  instrument  can  be  pushed  down ;  other  bodies,  which 
are  hard,  angular,  or  pointed,  and  may  stay  for  an  indefinite  time 
and  bring  a.bout  most  grave  accidents.  In  all  cases  the  passage  of 
a  sound  will  furnish  valuable  information  as  to  their  nature,  form, 
and  situation,  and  the  simplest  means  will  often  determine  then' 
removal.  Swallowing  oily  and  mucilaginous  fluids  facilitates 
the  passage  of  firm  and  rounded  substances.  Bodies  of  large 
si/e  and  soft,  like  bread  crumbs,  a  plum  without  its  stone,  etc., 
expand  the  canal  as  they  pass  down,  and  may  take  with  them 
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little  irregular  and  pointed  things,  like  fragments  of  bone  or 
fish-bones.  But  it  is  often  necessary  to  use  a  sound  of  some  sort 
to  make  them  pass  into  the  stomach ;  either  a  bougie  or  an 
ordinary  probang  may  be  employed. 

Extraetion  hy  the  mouth. — This  may  be  done  : — 1.  When 
the  foreign  body  is  impacted  in  the  pharynx  or  commencement 
of  the  oesophagus  ;  it  may  then  be  seized  with  the  fingers  or  with 
long  curved  forceps.  2.  "When  the  foreign  body  is  arrested  lower 
down,  but  from  its  form  or  its  nature  cannot  be  pushed  on 
without  danger.  The  instraments  invented  for  extracting 
foreign  bodies  are  too  numerous  to  be  described  here.  We  shall 
therefore  confine  ourselves  to  showing  their  mode  of  action,  and 
to  enumerating  the  most  valuable  kinds.  They  are  all  intended 
to  act  from  below  upwards,  and  to  bring  the  body  into  the 
mouth  ;  such  as  hooks  which  can  be  introduced,  closed  between 
the  foreign  body  and  the  oesophagus.  When  below  it  they  are 
opened  in  such  a  way  that  when  drawn  up  the  substance  is 
withdrawn  also.  In  this  category  may  be  placed  probangs,  whose 
sponge  tips  are  contracted  and  dry  when  introduced,  which  are 
allowed  to  remain  below  the  foreign  body  till  they  have  swollen 
and  then  are  pulled  up.  Delahaye's  bundles  of  tow  ;  OUenroth's 
chaplets  ;  Baudens'  umbrella,  etc.,  etc.  Dupuytren's  prehensive 
sound  is  employed  in  France  ;  it  has  at  one  end  a  loose  hook, 
which  can  be  easUy  passed  down.  Drawing  it  back,  the  wings  of 
the  instrument  fall  and  catch  the  foreign  body.  It  is  impossible 
to  estimate  the  relative  value  of  these  contrivances  in  particular 
cases  ;  the  surgeon  will  be  guided  by  the  nature  of  the  case,  and 
will  use  the  usual  simple  methods,  or  will  devise  something  new. 
When  the  methods  now  described  have  failed,  and  by  its  pre- 
sence the  foreign  body  is  causing  inflammation  of  the  oesophagus, 
the  surgeon  must  resort  to  oesophagotomy. 
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PLATE  LIII. 
LIGATURE  OF  VASCULAR  TUMOURS. 

Ballard  and  RigaVs  method. — The  figures  shew  a  section  of 
the  hase  of  the  tumours,  to  indicate  the  course  of  the  needles. 

Fig.  1. — A  long  and  strong  thread  with  three  oieedles. — a, 
straight  and  sharp-edged  needle  ;  &,  straight  and  round  needle  ; 
c,  curved  needle. 

Fig.  2. — a,  base  of  the  tumour ;  h,  skin.  A  vertical  roll  of 
skin  has  been  raised  from  the  level  of  the  upper  third  of  the 
tumour  ;  this  fold,  pierced  by  the  cutting  needle  and  its  thread, 
and  then  let  go,  will  encircle  the  upper  thii'd  with  the  thi-ead, 
c,  d,  e,  whose  extremities  protrude  from  the  skin  at  the  punc- 
tures, c,  e.  The  round  straight  needle  remains  for  the  present 
outside  the  tumour. 

Fig.  3. — The  round  needle  transfixes  the  tumour  at  its  base, 
entering  at  the  point,  e,  and,  issuing  at  h,  it  brings  with  it  a 
loop  of  thread,  g. 

Fig.  4. — The  loop  being  cut  the  needle,/,  is  removed. 

Fig.  5. — The  upper  third  of  the  tumour  is  thus  surrounded  at 
its  base  by  the  thread,  c,  d,  e,  whose  ends  hang  out  of  the  same 
puncture,  c,  and,  further,  a  second  thread,  /,  g,  having  its  ends 
free,  is  placed  above  the  middle  third. 

Fig.  6. — With  a  second  thread  the  same  manoeuvre  is  practised 
for  the  lower  third  of  the  tumour,  by  which  means  the  middle 
third  is  comprised  between  two  parallel  threads,  /,  g,  and  /',  g', 
each  of  these  threads  being  threaded  on  a  curved  needle,  c  (fig.  1), 
one  of  the  needles  is  passed  in  at^',  and  under  the  skin,  and  out 
at  /.  So  also  the  end  of  thread,  g,  similarly  treated,  is  made  to 
come  out  at  g' ;  and  at  this  point,  g',  the  two  threads,  g  and  g', 
are  to  be  firmly  tied,  thus  forming  a  loop  which  will  encircle  the 
middle  third  of  the  tumour,  as  is  shewn  in  fig.  7. 

Fig.  8. — The  ends  of  the  ligatures  are  passed  thi-ough  a 
bead  ecraseur,  and  tied  over  a  small  piece  of  wood. 
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PLATE  LIV. 
GOITRE   LIGATION. 

Manec^s  Operation. 

Fig.  1. — Female  needle,  having  an  eye,  a,  near  its  centre. 

Fig.  2. — Male  needle,  with,  an  eye,  b,  at  one  end  to  receive  a 
very  strong  double  thread. 

Fig.  3. — a,  a,  a,  a. — Section  passing  through  the  base  of  a 
tumour  to  show  the  disposition  of  the  needles.  The  female 
needle,  b,  is  put  in  first ;  the  male  needle,  c,  passes  through  the 
tumour  and  the  eye  of  the  female  needle. 

Fig.  4. — The  female  needle,  a,  in  place.  The  male  needle,  &, 
has  passed  right  through  the  tumour,  and  the  double  thread, 
c,  c,  remains  engaged  in  the  eye  of  the  needle,  a. 

Fig.  5. — The  female  needle,  a,  pushed  from  above  downwards, 
brings  the  double  thread,  c,  c,  out  of  the  tumour.  One  of  the 
threads  is  then  cut,  and  removed  from  the  eye  of  the  needle,  a. 

Fig.  6. — The  female  needle  is  pulled  back,  bringing  with  it 
the  loop  of  the  thread,  h,  h,  which  is  cut,  and  the  needle  com- 
pletely removed  from  the  tumour. 

Fig.  7. — The  tumour  is  thus  divided  into  four  parts,  isolated 
by  four  loops  of  thread,  a,  6,  c,  d,  e,  f,  g,  h,  i,  j,  Tc,  I,  whose  ends  are 
drawn  up  by  four  bead  ecraseurs  (fig.  8,  a,  &,  c,  d). 

GOITEE. 

The  name  Goitre,  or  bronchocele,  denotes  enlargement  of  the 
thyroid  body.  It  often  acquires  considerable  size,  and  hinders 
respiration  and  swallowing. 

In  the  great  majority  of  cases  goitre  is  only  produced  by 
hypertrophy  of  the  thyroid ;  but  it  may  also  consist  of  erectUe, 
tuberculous,  calcareous,  cancerous,  etc.,  tumours.  Before  having 
recourse  to  operation,  then,  it  is  most  important  to  make  out  the 
nature  of  the  disease,  that  suitable  treatment  may  be  first  tried. 

In  general,  iodine  preparations  are  of  use  in  simple  or  recent 
hypertrophy  ;  puncture  would  be  indicated  in  the  case  of  serous 
or  piirulent  cysts.    But  when  the  tumour  is  solid,  the  operations 


220  OPERATIVE   SURGERY 

to  be  described  are  called  for.  Cauterisation,  setons,  ligation  of 
the  thyroid  arteries,  extirpation,  and  ligation  of  the  tumour  en 
masse  have  all  been  employed. 

Cauterisation. — This  measure  alone  could  never  be  successfully 
used  in  the  case  of  very  large  goitres  ;  but  combined  with  other 
operative  measures,  it  can  render  good  service.  Caustic  potash 
is  preferable  to  other  agents  ;  but  the  surgeon  must  use  it  with 
great  care,  lest  important  organs  near  the  tumour  be  injured. 

Setotis  have  been  successfully  used  by  Monro,  by  Adisson,  by 
Flajani,  Maunoir,  and  Dupuytren  ;  but  they  should  ouly  be  used 
in  the  case  of  certain  tumours  whose  nature  is  clearly  defined. 
Setons  set  up  suppuration,  which  causes  the  tumour  to  contract* 
They  would  be  dangerous  if  the  tumour  were  cancerous.  When 
used  they  should  be  passed  through  each  lobe  of  the  tumour, 
and  the  thread  withdrawn  when  the  tumour  begins  to  diminish. 

Ligation  of  the  thyroid  arteries. — This  is  especially  suitable 
in  erectile  tumours,  in  simple  hypertrophy,  and  in  cases  where 
development  of  the  thyroid  has  rendered  the  arteries  superficial. 
Both  sides  must  be  tied,  for  any  prospect  of  success.  Carlisle 
and  Chelius  have  employed  this  treatment. 

Ligature  en  onasse  was  first  performed  by  Moreau  in  1779. 
Mayor  of  Lausanne  has  since  described  the  operation  more  fully. 

Mayor'' s  method. — The  tumour  is  laid  bare  by  a  double  elliptic 
incision,  which  permits  the  skin  to  be  turned  back  right  and 
left ;  then  a  ligature,  consisting  of  two  threads  of  difierent 
colours,  is  passed  through  the  base  of  the  tumour  ;  the  two  ends 
of  each  thread  are  then  drawn  tight,  to  strangulate  each  half  of 
the  tumour.  If  the  goitre  is  of  large  size,  and  lobulated,  a  ligature 
could  be  applied  to  each  lobe  by  traversing  the  tumour  in  difierent 
directions  with  long  needles  armed  with  double  threads,  so  as 
to  strangulate  each  lobe  separately. 

Ballard  and  RigaVs  method. — Three  subcutaneous  ligatures 
were  applied  to  the  base  of  a  large  goitre.  To  give  an  idea  of 
this  proceeding,  a  series  of  diagrams  are  given  in  PI.  LIII.,  to 
show  the  courses  of  the  needles,  and  the  disposition  of  the 
threads, 

Manee's  method  (PI.  LIV.). — By  a  shorter  and  simpler  plan 
than  the  last,  Manec  has  tied  the  pedicle  of  a  large  tumour  by 
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means  of  four  ligatures  acting  from  the  centre  of  the  tumour 
towards  the  circimnference. 

The  apparatus  needed  consists  of  two  straight  needles,  whose 
length  should  be  some  centimetres  greater  than  the  larger 
diameter  of  the  tumour.  One  of  these  needles,  called  "the 
female,"  for  simplicity's  sake,  should  be  flat,  sharp-edged,  and 
pierced  at  its  middle  with  an  eye  large  qnough  to  be  freely 
traversed  by  the  other,  "the  male"  needle.  This  last  needle 
has  an  eye  at  one  end  which  receives  two  threads  of  different 
colours.  The  timiour  is  first  transfixed  at  its  base  by  the 
female  needle,  so  that  the  eye  of  the  needle  is  in  the  centre 
of  the  tumour,  and  the  needle  stays  there  while  the  tumour  is 
transfixed  afresh  by  the  male  needle  carrying  its  threads  in  a 
direction  perpendicular  to  the  direction  of  the  female  needle, 
and  through  its  central  eye.  Having  ascertained  that  the  male 
needle  has  passed  through  the  female,  the  male  is  removed, 
leaving  the  threads  running  across  the  base  of  the  tumour  and 
protruding  on  each  side  of  it. 

The  female  needle  is  then  pushed  on  until  one  of  the  threads 
in  its  eye  can  be  seized  and  cut.  Half  the  tximour  is  thus 
divided  into  two  parts,  each  comprised  in  a  loop  of  thi-ead. 
The  same  proceeding  is  repeated  in  the  opposite  direction  to 
form  loops  of  thread  for  the  other  haK  ;  and  the  tumour  will 
thus  be  strangulated  at  its  base  by  four  ligatures  acting  from 
the  centre  towards  the  circumference. 

Extirpation. — This  operation,  one  of  the  most  serious  in 
surgery,  ought  not  to  be  attempted  except  in  an  extreme  case, 
as  when  the  patient  is  threatened  with  suffocation. 

The  surgical  anatomy  of  the  thyroid  region  shows  the  perils 
which  attend  extirpation  of  goitres,  such  as  hsemoiThage,  and 
entrance  of  air  into  the  veins.  Few  successful  results  have  been 
recorded  ;  and  only  under  great  pressure  should  the  surgeon 
attempt  the  operation.  Careful  attention  to  the  anatomical 
relations  of  the  thyroid  (Plate  LV.)  will  enable  the  surgeon  to 
avoid  some  of  the  vessels  and  nerves,  and  thus  lessen  the  danger. 
The  combination  of  Kgation  with  extirpation  as  employed  by 
Mayor  is  the  safest. 
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Catheterism  of  the  Air  Passages. 
(PI.  LIL,  fig.  1.) 
The  object  of  this  procedure  is  to  keep  up  respiration,  either  by 
insufflation  or  with  the  tube  left  in,  to  keep  the  laryngeal  passage 
open.  It  is  used  in  oedema  of  the  glottis,  in  asphyxia,  and  most 
of  all  in  the  newly-born.  The  instrument  can  be  used  by  the 
nose  or  mouth. 

1.  Introductioji  of  the  tuhe  througli  the  nose. —  Desaidfs 
method. — A  gum  elastic  catheter,  of  large  size,  with  a  stilette 
suitably  curved,  is  introduced  through  the  nasal  fossa  as  far  as 
the  pharynx.  The  jaws  of  the  patient  are  kept  open  by  means  of 
corks,  to  enable  the  operator  to  seize,  -with  his  fingers  or  forceps, 
the  end  of  the  catheter.  The  stilette  is  withdrawn,  and  the  end 
of  the  catheter  is  held  against  the  tongue  while  the  catheter  is 
pushed  on  well  into  the  larynx.  When  the  operation  has  suc- 
ceeded, the  hand  holding  the  instrument  feels  that  an  obstacle 
has  been  overcome  -,  the  patient  has  a  sudden  cough,  and  there 
is  spasmodic  raising  of  the  larynx  ;  air  comes  out  "of  the  open 
end  of  the  catheter  at  each  expiration.  All  these  signs  are 
wanting  when  the  catheter  is  in  the  oesophagus.  Withdraw  it  a 
little,  and  pass  it  again.  The  nose  operation  is  only  used  when 
the  catheter  is  meant  to  be  kept  in.  For  new-born  infants  the 
following  proceeding  is  better. 

2.  The  mouth  opei'ation. —  Chatissier' s  metliod  (PL  LIL,  fig. 
1). — Chaussier  used  a  silver  tube,  eight  inches  in  length,  bent 
near  the  end,  and  pierced  with  two  lateral  holes  for  the  passage 
of  air.  Above  the  holes  is  a  piece  of  sponge  or  of  agaric,  which 
is  intended  to  completely  obHterate  the  upper  orifice  of  the 
larynx  above.  Depaul  has  substituted  one  terminal  opening  for 
Chaussier' 8  two  lateral  ones. 

The  child  lies  on  its  back,  the  chest  higher  than  the  pelvis, 
the  head  leaning  back,  the  neck  bent  in  front.  The  operator 
begins  by  clearing  the  mouth  and  throat  of  any  mucus  which 
may  be  present ;  then  slips  the  little  finger  of  the  left  hand  over 
the  tongue  as  far  as  the  epiglottis  ;  then  taking  the  laryngeal 
tube  in  the  right  hand,  he  passes  it  along  the  left  finger  as 
far  as  the  epiglottis.     Moving  the  point  of  the  tube  about,  the 
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epiglottis  is  raised,  and  the  instrument  is  passed  on  until  it  is 
well  in  the  larynx,  and  then  the  disk  of  sponge  closes  the  laryn- 
geal opening  around  the  tube. 

If  the  tube  is  in  the  glottis,  the  chest  is  at  once  dilated  by 
blowing  in  ;  but  if  in  the  oesophagus,  the  abdomen  will  be 
inflated  first.  To  ensure  success,  we  are  counselled  to  firmly  press 
the  child's  Hps  round  the  tube  with  the  thumb  and  forefinger  of 
each  hand,  while  the  second  and  third  fingers  compress  the 
nostrils  and  close  the  nose.  First  of  all,  the  operator  should 
suck  out  all  mucus  from  the  trachea  and  bronchi ;  then  blow 
in  air  with  the  mouth,  imitating  the  equal  periods  of  natural 
breathing.  After  each  insufi]ation,  the  free  end  of  the  tube  is 
left  open.  The  insufflations  must  be  made  gently — not  to  rupture 
the  air  cells,  by  the  sudden  and  violent  ingress  of  a  quantity  of 
air.  Twelve  or  fifteen  insufflations  a  minute  are  enough.  After 
each  of  them  the  hands  are  pressed  gently  on  the  chest,  to  give 
the  walls  the  movement  of  natural  expiration. 

It  is  often  not  till  the  expiration  of  an  hour  that  the  artificial 
respiration  re-animates  the  infant  and  stimulates  the  heart.  It 
must  therefore  be  continued  gently  and  patiently.  The  operation 
should  not  be  given  up  until  the  heart  beats  120  to  130  times 
in  a  minute. 
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PLATE  LV. 
(ESOPHAGOTOMY. 

Figs.  1,  2. — Anatomy. 

Fig.  1. — The  cesophagus  diverging  a  little  to  the  left,  it  is 
chiefly  on  the  left  side  of  the  neck  that  operations  are  under- 
taken. 

Under  the  skin  and  cellular  tissue  we  find  the  sterno-mastoid^ 
g,  and  the  hyoid  muscles,  e,f;  the  external  jugular  vein,  //,  li, 
which  crosses  the  sterno-mastoid  is  scarcely  ever  found  within, 
the  area  of  the  incision.  At  the  level  of  the  hyoid  bone,  C,  in  the 
cellular  tissue  between  the  inner  edge  of  the  sterno-mastoid  and 
the  hyoid  muscles,  we  find  the  laryngeal  nerve,  and  the  lingual, 
1),  and  thyroid,  d^  arteries.  Thus  the  incision  should  not  be 
carried  higher  than  a  point  from  ^  to  f  of  an  inch  below  the 
hyoid  bone. 

Fig.  2. — Beneath  the  sterno-mastoid,  g,  g,  we  find  the  carotid 
artery,^",  and  the  jugular  vein,  i,  contained  in  a  cellular  sheath. 
These  vessels  cross  the  cesophagus,  L,  in  a  line  passing  from  behind 
forwards  and  without  inwards.  Drawing  the  lary  ngeal  muscles 
forwards,  we  find  the  trachea,  G,  which  is  in  front  of  the 
cesophagus  ;  lower  down  is  the  inferior  thyroid  artery,  /.  The 
lowest  point  of  the  incision  must  not  come  nearer  the  sternum 
than  two  or  three  fingers'  breadths,  on  account  of  that  vessel. 
Above,  at  the  level  of  the  hyoid  bone,  C,  are  found  the  facial, 
lingual,  and  superior  thyroid  arteries  mentioned  in  fig.  1. 

Fig.  3. — (Esophagotomy. — a,  a,  incision  following  the  line  of 
the  anterior  border  of  the  sterno-mastoid.  The  left  hand  of  the 
operator,  h,  pulls  the  edge  of  the  sterno-mastoid  outwards  and 
backwards,  with  the  carotid  vessels,  e  and  d;  the  muscles  of  the 
larynx  and  trachea  are  pulled  aside  by  the  blunt  hook,  /,  and  the 
operator  opens  the  oesophagus  with  a  bistoury,  h. 

Operation. 

The  patient  lies  on  his  right  side,  his  head  turned  to  the 
right  and  thrown  back,  the  ueck  slightly  raised  and  supported. 


-f^ 


'^.^ 


I/'- 


A>s"D    SUEGICAL   ANATOMY.  225 

The  operator  stands  on  the  patient's  left,  so  as  to  be  able  to 
make  the  incision  with  the  right  hand,  while  the  left  hand 
separates  and  protects  the  structures  which  have  to  be  avoided. 

An  assistant  on  the  patient's  right  side,  supplied  with  blunt 
hooks,  draws  aside  the  right  edge  of  the  wound,  the  hjoid 
muscles,  and  the  trachea. 

The  operator  then  with  a  convex  bistoury  makes  an  incision 
three  inches  long,  parallel  to  the  trachea,  and  in  the  groove 
which  separates  the  sterno-mastoid  and  thyroid  muscles.  The 
incision  will  pass  through  the  skin,  cellular  tissue,  and  cervical 
fascia  ;  the  cellular  tissue  in  the  intermediate  gi'oove  will 
be  carefully  divided  on  a  director ;  the  inner  border  of  the 
sterno-mastoid  muscle  will  be  kept  out  of  the  way  by  the  fingers 
of  the  left  hand,  while  the  assistant  gently  presses  aside  the 
laryngo- tracheal  mass. 

The  trachea  must  be  handled  carefully  not  to  interfere  with 
the  respiration.  Accessions  of  dyspnoea  will  cause  sudden  move- 
ments which  are  dangerous  to  the  patient.  The  omo-hyoid 
muscle  crosses  the  wound  diagonally  ;  when  it  does  not  inter- 
fere with  the  operation  seriously,  it  is  to  be  moved  out  of  the 
way  upwards,  otherwise  it  must  be  divided  on  a  director. 

At  the  bottom  of  the  wound  and  behind  is  the  cellular  sheath 
of  the  great  vessels,  which  must  be  pulled  away  from  the 
oesophagus ;  in  front  the  assistant  removes  the  trachea  with  a 
blunt  hook.  The  oesophagus  then  appears  at  the  bottom  of  the 
wound  in  the  form  of  a  broad  muscular  band  lying  on  the  cervical 
vertebrae.  The  foreign  body  oftens  helps  to  distinguish  the 
organ  by  the  swelling  it  causes.  The  patient  may  be  made  to 
swallow,  which  will  make  the  muscular  band  contract  and  become 
firmer. 

The  oesophagus,  being  clearly  defined,  the  bistoury  is  used  to 
make  a  puncture,  which  will  serve  to  begin  an  incision  at  first  of 
small  extent,  but  afterwards  enlarged  vdth  a  probe-pointed 
bistoury  to  give  exit  to  the  foreign  body. 

If  the  operator  cannot  distinguish  the  cesophagixs  in  the 
wound  a  tube  or  probang  must  be  passed  down  to  assist  in  defin- 
ing it.  This  step  is  especially  necessary  when  the  foreign  body 
is  below  the  wound,  and  cannot  therefore  give  any  indication  of 
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the  gullet  by  expanding  it.  A  bougie  is  enough  to  serve  as  an 
index  of  the  position  of  the  tube,  and  to  act  as  a  point  of  resist- 
ance for  the  incision.  Comes'  dart  sound  may  be  employed  ; 
making  the  dart  puncture  the  point  selected,  a  passage  is 
procured  for  a  probe-pointed  bistoury.  But  the  most  con" 
veuient  instrument  is  Vacca's.  This  is  a  catheter  penetrated  in 
part  of  its  length  ;  a  channelled  stilette  is  made  to  protrude  from 
the  opening,  when  a  button  is  turned.  The  bulging  caused  by 
the  protrusion  of  the  stilette  will  guide  the  operator  in  making 
the  incision. 

The  incision  made  ;  the  foreign  body  is  to  be  extracted ;  polypus 
forceps,  tenacula,  hooks,  etc.,  will  be  useful  for  this  purpose- 
No  general  rules  for  extractive  manoeuvres  can  be  given.  The 
nature  and  form  of  the  foreign  body,  the  depth  at  which  it  lies, 
will  help  to  indicate  what  course  is  to  be  pursued.  After  the 
operation  the  edges  of  the  wound  are  brought  together  by  simple 
dressing.  Union  by  first  intention  is  not  to  be  tried.  If  the 
incision  in  the  cesophagus  is  sufficiently  extensive  it  will  be  pru- 
dent to  leave  a  hollow  sound  in  the  canal  for  some  days,  to  con- 
duct the  food  to  the  stomach,  and  avoid  its  escape  into  the 
wound. 
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PLATE  LVI. 
BRONCHOTOMY. 

Figs.  1,  2,  3. — Surgical  anatoniy  of  the  front  of  the  nech. 

Fig.  1. — SuhcutaTieous  layer  of  front  of  thenech. — a,  a,  lower 
jaw;  B,  hyoid  bone  ;  C,  thyroid  cartilage  ;  d,  d,  carotid  vessels  ; 
e,  e,  infra-hyoid  muscles ;  g,  g,  external  jugular  veins ;  /,  /, 
anterior  jugular  veins;  A,  sterno-mastoid  muscles. 

The  larynx  and  trachea  are  covered  in  front  by  skin  and 
superficial  fascia  enveloping  the  platysma.  Some  anastomosing 
branches  of  the  anterior  jugular  vein  are  found  here.  The 
sterno-hyoid  and  sterno-thyroid  muscles,  sometimes  meeting  in 
the  middle  line,  hide  the  larynx  and  trachea  under  a  thin 
muscular  layer  ;  lastly,  deeper  and  at  the  level  of  the  cricoid 
cartilage  is  the  thyroid  body,  whose  size  and  position  are  variable. 

Fig.  2. — Below  this  superficial  layer  we  find  the  hyoid  bone,  A, 
the  thyro-hyoid  muscles,  C,  C,  separated  in  the  middle  line,  and 
exposing  the  thyro-hyoid  membrane,  and  the  thyi'oid  cartilage,  B, 
the  crico -thyroid  muscles,  d,  the  thyroid  gland,  E,  and  the  trachea, 
F.  A  dotted  line,  g,  g  shows  the  upper  edge  of  the  sternum  and 
clavicles.  By  the  sides  of  the  larynx  and  trachea  are  the  carotid 
vessels  :  h,  h,  the  common  carotid  ;  i,  superior  thyroid  •  artery;  j^ 
inferior  thyroid  vessels  ;  k,  k,  internal  jugular  veins;  Z,  innominate 
vein  ;  m,  inferior  ^thyroid  veins ;  n,  innominate  artery.  The 
thyroid  veins  when  divided  in  tracheotomy  often  bleed  severely. 
The  incision  must  not  be  carried  too  low,  lest  the  innominate 
veins  be  wounded  ;  the  finger-tip  in  the  wound  will  perceive  the 
pulsations  of  the  large  arteries.  In  describing  the  operation  we 
shall  have  to  insist  on  the  importance  of  these  anatomical  data. 

Fig.  3. — Anatomy  of  the  larynx. — a,  hyoid  bone  ;  &,  thyro- 
hyoid membrane ;  c,  thyroid  cartilage  ;  d,  crico -thyroid  mem- 
brane ;  e,  e,  cricoid  cartilage  ;  /,  trachea  ;  g,  g,  internal  jugular 
veins  ;  h,  innominate  vein ;  i,j,  j,  thyroid  veins. 

Fig.  4. —  Operation  of  tracheotomy. — a,  a,  incision  in  the 
middle  line  in  front  of  the  trachea  ;  l,  l,  tape  to  keep  the  canula 
in  the  trachea.  Under  the  generic  name  hrochotomy  are  in- 
cluded those  operations  which  are  intended  to  obtain  an  artifi- 
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cial  passage  into  the  larynx  or  trachea,  to  extract  foreign  bodies 
or  to  admit  air  when  the  upper  part  of  the  larynx  is  obstructed, 
The  incision  may  be  made  (1)  into  the  larijnx  hy  the  tliryo- 
7!y<?i^?«d'7;i.&rflwe  (sub-hyoidbronchotomy);  (2)  through  tlie  hyoid 
cartilage  (laryngotomy) ;  (3)  into  the  larynx  and  upper  rings 
of  the  trachea  (laryngo-tracheotomy)  ;  (4)  into  the  trachea 
(tracheotomy). 

Operations,  etc. 

BroncLotomy  ought  to  be  used  in  all  cases  where  the  life 
of  a  patient  is  threatened  by  a  mechanical  obstacle  to  respka- 
tion. 

The  obstacle  may  arise  from  the  presence  of  a  foreign  body, 
or  from  disease  of  the  air  passages. 

1.  Foreign  todies. — The  accidental  entrance  of  foreign  sub- 
stances is  the  most  common  case  which  may  call  for  bronchotomy. 
Not  only  can  such  bodies  produce  suflFocation,  but  they  may  set 
up  ulcerations  in  the  larynx  and  trachea,  perforate  then-  walls, 
and  cause  the  most  alarming  accidents  ;  there  is,  therefore, 
double  reason  for  operation  when  the  body  is  not  soon  expelled 
by  the  cough. 

Foreign  bodies  in  the  oesopJiagus,  about  the  level  of  the 
larynx  or  trachea,  may  so  compress  those  organs,  and  produce 
such  a  degree  of  apncea  as  to  demand  immediate  bronchotomy. 

2.  Organic  lesions  of  the  air  passages. — Tonsillar  affections. — 
Flajani  performed  tracheotomy  for  inflammatory  enlargement 
of  the  tonsils.  But  his  example  is  not  to  be  followed  ;  03dema 
can  usually  be  controlled  by  free  scarification.  And  this  mode 
of  treatment  should  be  employed  before  having  recourse  to 
the  more  dangerous  measure. 

The  tumefaction  of  Glossitis  is  usually  rapidly  relieved  by 
deep  incisions,  and  the  opinion  of  Richter  and  Bell,  who  advised 
tracheotomy,  has  not  received  the  sanction  of  surgeons. 

(Edematous  Angina. — The  glottis  may  be  scarified  with  the 
point  of  a  curved  bistouiy  conducted  by  the  finger  ;  but  the 
punctures  thus  made  on  the  oedematous  enlargement  do  not 
always  permit  sufficient  serum  to  escape  ;  it  then  becomes  urgent 
to  perform  bronchotomy.     Since  the  time  of  Bayle,  who  first 
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proposed  tracheotomy  for  cases  of  oedema  of  the  glottis,  it  has 
been  successfully  practised  by  a  great  mimber  of  surgeons.  And 
laryngotomy  is  better  than  passing  a  tube  thi'ough  the  mouth. 

Laryngeal  diseases,  as  chronic  inflammation,  tuberculosis,  or 
wounds,  may  produce  suffocation  by  causing  contraction  of  the 
calibre  of  that  organ,  through  cicatrisation.  In  these  cases 
bronchotomy  has  been  successfully  employed  by  numerous 
surgeons. 

Tumours. — Bronchotomy  may  be  called  for  when  asphyxia  is 
threatened  by  the  pressure  of  tumours  in  parts  adjoining  the 
larynx. 

Croup. — Others  had  successfully  used  bronchotomy  in  croup 
but  Bretonneaa  regularly  adopted  this  mode  of  treatment,  and 
gave  indications  dercanding  its  use. 

Not  only  does  bronchotomy,  by  enabling  the  false  membranes 
to  be  removed,  snatch  the  patient  from  imminent  death ;  but 
prolonging  life,  the  diseased  parts  have  a  better  chance  of  regain- 
ing a  healthy  co^ndition. 

The  greatest  probability  of  success  is  when  tracheotomy  is  per- 
formed on  an  infant  suffocated  by  croup  in  the  larynx.  When 
the  false  membranes  extend  into  the  trachea  the  operation  suc- 
c  eds  in  fewer  cases,  and  is  almost  useless  when  the  disease 
extends  to  the  bro-nchi.  Nevertheless,  the  precise  seat  of  croup 
being  difficult  to  ascertain,  we  should,  in  all  circumstances  when 
a  jphyxia  is  threatened,  decide  on  performance  of  the  operation. 

Infra-hyoid  Bronchotomy. 

This  operation  has  been  proposed  by  Malgaigne  in  cases  where 
foreign  bodies  or  grave  disease  are  seated  in  the  larynx. 

In  this  operation  {iiot  yet  perfoj^med  on  a  living  subject  .0 
we  divide  the  fibrous  membrane,  o  (Plate  LVI.,  fig.  3),  which 
extends  from  the  hyoid  bone,  a,  to  the  thyroid  cartilage,  c,  and 
thus  descend  directly  upon  the  upper  orifice  of  the  larynx. 

Malgaigne' s  operation. — A  transverse  incision  two  inches 
long  is  made  directly  below  the  hyoid  bone,  along  its  lower 
edge.  The  second  step  is  to  divide  the  platysma  and  the  inner 
half  of  each  of  the  sterno-hyoid  mu-scles ;  then  du-ecting  the 
point  of  the  bistoury  backwards  and  upwards,  the  thyi'o-hyoid 
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membrane  and  its  fibrous  extension  to  the  ei^iglottis  are  cut 
tkroLigh  transversely.  We  thus  reach  the  mucous  membrane, 
which  is  protruded  at  each  expiration.  It  is  held  with  forceps 
and  divided  with  the  bistoury  or  with  scissors  ;  the  epiglottis 
then  appears,  driven  into  the  wound  by  expiration  ;  it  is  held 
out  of  the  way  with  forceps  or  a  hook,  and  the  whole  larynx  is 
exposed  to  view,  so  that  instruments  are  easily  guided. 

Thyro-laryngotomt. 

The  superficial  position  of  the  thyroid  cartilage  renders  this 
operation  very  easy.  The  thyro-arytenoid  muscles  and  the 
vocal  cords  which  are  attached  to  its  posterior  surface,  in  the 
lower  third  of  the  median  line  of  the  cartilage,  alone  demand 
the  consideration  of  the  surgeon. 

Operation. — An  incision  is  made  extending  from  the  hyoid 
bone  to  the  cricoid  cartilage  ;  if  the  isthmus  of  the  thyroid 
body  interferes  with  reaching  the  cidco-thyroid  membrane,  it  is 
to  be  pulled  down  ;  the  infra-hyoid  muscles  are  separated,  and 
after  having  determined  the  exact  position  of  the  crico-thyroid 
artery,  the  bistoury  is  passed  through  the  membrane  which 
unites  the  two  cartilages.  This  puncture  permits  the  employ- 
ment of  a  probe-pointed  bistoury  or  strong  scissors  to  divide  the 
thryoid  cartilage  from  below  upwards.  This  division  must  be 
made  exactly  in  the  middle  line,  not  to  interfere  with  the  in- 
sertion of  the  vocal  cords^  In  the  adult  the  cartilage  is  very 
hard,  and  the  left  thumb  will  be  needed  to  assist  the  passage  of 
the  blade.  In  the  aged  the  cartilage,  being  bony,  will  need,  per- 
haps, to  be  sawn. 

The  foreign  body  is  to  be  cautiously  seized,  lest  the  attempt  to 
extract  it  send  it  down  into  the  trachea. 

Laryngotomy. 

An  incision  is  made  through  the  int^gvnnent  commencing  at 
the  prominence  of  the  thyroid  cartilage  and  extending  below  the 
lower  margin  of  the  cricoid  cartilage.  The  cervical  fascia  is 
then  divided,  and  the  infra-hyoid  muscles  separated  from  each 
other  in  the  middle  line,  together  with  any  veins  which  may 
there  appear  ;  next  the  tissue  beneath  the  muscles  is  separated 
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and  the  isthmus  of  the  thyroid  gland  pushed  downwards,  if  in 
the  way  of  the  operator,  and  the  crico-thyi'oid  membrane  is  thus 
exposed.  If  the  crico-thyroid  artery  is  large,  it  is  seen  crossing 
the  membrane,  and  must  be  avoided  in  opening  the  larynx. 
Some  surgeons  advise  that  the  membrane  shall  be  opened  by  a 
longitudinal  incision,  and  enlarged  if  necessary  by  a  crucial  in- 
cision. The  author  makes  only  a  horizontal  incision,  and  of 
sufficient  size  to  enable  the  tube  to  be  inserted  without  in- 
convenience. 

Laryngo-tracheotomt. 

This  operation  was  performed  successfully  by  Boyer.  The 
incision  extends  from  the  lower  edge  of  the  thyroid  cartilage  to 
the  first  tkree  rings  of  the  trachea  (inclusive).  The  muscles  are 
separated,  the  thyroid  gland  and  the  crico-thyroid  artery  pulled 
upwards,  and  the  bistoury,  passed  in  just  below  the  artery 
successively  divides  the  crico-thyroid  membrane,  the  cricoid 
cartilage,  and  the  first  rings  of  the  trachea. 

The  divided  cricoid  turns  forcibly  inwards,  and  it  is  difficult 
to  separate  the  edges.  The  passage  of  a  canula  is  almost  im- 
possible, except  through  the  rings  of  the  trachea. 

Tracheotomy. 

In  some  cases,  for  this  operation,  trocars  of  various  sizes, 
straight  or  curved,  have  been  used  ;  they  are  passed  at  once  into 
the  trachea.  This  mode  of  operation  and  these  instruments 
are  now  abandoned,  and  it  is  preferred  to  freely  open  the  trachea 
in  the  middle  line,  in  order  to  easily  introduce  canulse,  which 
answer  the  purpose  to  be  attained  better  than  those  used  with 
the  trocar. 

Anatomy  (Plate  LII.  and  explanation). — It  is  only  necessary 
here  to  remark  that  the  lower  we  go  the  deeper  is  the  trachea, 
and  that  it  is  crossed  at  the  level  of  the  sternum  by  the  innomi- 
nate artery,  and  that  in  the  case  of  croup  or  impaction  of  foreign 
bodies  the  soft  parts  may  be  infiltrated  with  serum  or  gas. 

The  instruments  (supposing  the  case  to  be  one  of  croup) 
needed  are  : — (1).  A  straight  bistoury.  (2).  Dissecting  forceps. 
(3).  Blunt  hooks  or  retractors,  with  which  the  assistants  are  to 
separate  the  edges  of  the  wound.  (4).  Dilating  forceps,  or  a 
dilator.     5.  Single  or  double  oanulse  ;  a  hair  probang  to  clean  the 
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canulse,  and  sponge  probangs  to  clean  tlie  trachea.  In  extracting 
foreign  bodies  long  curved  forceps  are  needed,  in  order  to  reach 
a  substance  impacted  above  or  below  the  point  of  the  incision. 

Opei'ation. — We  here  insert  the  description  given  by  Trous- 
seau : — 

"  The  child  lies  on  a  table,  a  rolled  pillow  under  the  nape  of 
the  neck,  to  make  the  front  of  the  neck  curve  well  forward — an 
important  condition  ;  the  surgeon  (having  at  least  three  assist- 
ants) cuts  quickly  through  the  skin,  then  more  carefully  pene- 
trates to  the  trachea,  until  the  tracheal  rings  are  exposed.  The 
trachea  is  then  sufficiently  opened.  If  possible  the  venous 
trunks  shoiild  be  avoided  ;  if  they  cannot  be  avoided,  cut  them 
throvigh  without  stopping  to  tie  them,  as  the  bleeding  will  stop 
directly  the  tube  is  placed  in  the  trachea. 

"  When  the  trachea  has  been  opened,  the  branches  of  a  dila- 
ting instrument  must  be  passed  between  its  edges  ;  lift  the  chUd, 
and  wait  for  a  few  moments  untU  breathing  has  become  regular 
and  the  bleeding  has  stopped. 

"If,  in  spite  of  the  opening,  the  child  remains  in  a  state  of 
partial  asphyxia  or  syncope,  cold  water  must  be  thrown  on  the 
child's  face,  and  the  plumed  end  of  a  pen  must  be  passed  down 
the  trachea  to  excite  contraction  of  the  inspiratory  muscles. 

"  Should  there  be  orthopnoca,  some  drops  of  cold  water  are 
thrown  into  the  trachea,  or  the  latter  is  cleared  with  a  probang? 
which  consists  of  a  small  sponge  fixed  to  the  end  of  a  flexible 
whalebone  stem.  This  will  help  to  clear  the  windpipe  of  blood  or 
false  membranes,  which  may  be  present  in  it  or  in  the  bronchi. 

"I  advised  above  that  wounded  veins  are  not  always  to  be  tied. 
This  precept  is  supported  by  the  experience  of  Bretonneau  and 
myself. 

**  If  we  slowly  and  successively  cut  through  the  tissues  between 
the  skin  and  trachea,  we  see  in  each  inspiratory  movement  the 
expansion  of  the  thyroid  veins  in  the  wound. 

"  When  they  are  situate  on  the  sides  of  the  opening  made  by 
the  bistoury,  cut  above  them  ;  but  if  they  are  just  under  the 
edge  of  the  instrument  they  may  be  separated  by  blunt  hooks, 
which  can  be  done  without  difficulty. 

"However,  the  thyroid   veins   of    the   two  r^idea   sometimes 
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anastomose  across  the  trachea,  in  which  case  they  must  be  cut. 
Much  blood  flows,  which  can  usually  be  stopped  by  pressure 
with  the  tip  of  the  finger  by  the  surgeon  on  one  side  or  by  an 
assistant  on  the  other  side.  In  the  meantime  the  incision  is 
continued,  guiding  the  knife  along  the  finger  nail  (deep  in  the 
wovmd),  and  taking  care  to  sponge  often,  until  the  trachea  is 
seen,  when  it  is  quickly  opened,  and  the  dilator  inserted  ;  the 
bleeding  then  stops  at  once. 

'•'  I  advise,  then,  that  the  veins  be  not  tied,  because,  having  now 
(June  1,  1842)  performed  the  operation  121  times,  I  have  never 
found  the  need  of  doing  so.  Besides  which,  the  ligature  may  prove 
hazardous,  partly  by  inducing  phlebitis,  which  is  particularly 
dangerous  in  this  region,  and  partly  by  protracting  an  opera- 
tion which  is  often  done  under  circumstances  when  it  is  most 
important  not  to  lose  any  time. 

"Accidents  during  operation. — One  of  these  is  haemorrhage. 
We  have  seen  how  rare  and  how  very  seldom  this  is  serious. 
But  if  we  are  obliged  to  cut  several  thyroid  veins,  and  the  blood 
pours  out  in  a  stream,  the  trachea  must  be  taken  between  the 
ulnar  edge  of  the  first  finger  and  the  radial  edge  of  the  middle 
finger  (passed  deeply  into  the  wound  till  the  spine  is  touched), 
then  cut  the  trachea  open  quickly  from  below  upwards,  and  at 
the  same  instant  pass  in  the  dilator,  and  the  bleeding  will  stop, 
I  do  not  speak  of  haemorrhage  fi-om  the  thyroid  artery  or  the 
innominate  ;  it  is  clear  that  such  vessels  must  be  tied  at  once 
to  save  the  patient's  Hfe.  I  don't  know  that  such  an  accident 
has  ever  happened  ;  but  I  have  many  times  felt  under  my  finger 
the  beating  of  the  innominate  arfery,  which  I  should  certainly 
have  cut  if  I  had  moved  my  bistoury  carelessly  in  the  lower  end 
of  the  wound. 

"  I  have  many  times  seen  asphyxia  arise  and  breathing  stop 
during  the  operation  ;  the  patient  was  in  a  state  of  apparent 
death.  I  finished  the  incision  as  quickly  as  possible,  passed  the 
canula  in  ;  then,  the  patient  being  placed  on  his  side  (if  blood 
has  vvcn.  down  the  trachea,  or  on  his  back  if  not),  I  made  alter- 
nate pressure  on  the  stomach  and  chest,  which  initiated  respira- 
tory movements,  and  all  my  patients  have  returned  to  life. 

"  Syncope  is  a  more  common  accident,  appearing  usually  just 
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after  the  operation,  at  the  moment  when,  the  breathing  becoming 
easy,  cerebral  congestion  ceases  suddenly.  I  once  saw  it  last 
nearly  an  hour  ;  still  it  was  not  fatal.  I  merely  throw  cold 
water  on  the  face,  and  some  drops  into  the  trachea,  mopping  it 
out  briskly ;  and  I  keep  the  patient  lying  flat. 

"As  to  the  passage  of  blood  into  the  trachea,  much  has  been 
said  about  it,  but  I  have  never  seen  serious  results  from  it,  provided 
that  the  dilator  is  used  at  once,  and  the  lips  of  the  tracheal 
wound  are  kept  open  ;  or  that,  by  some  means  or  other,  a  good 
sized  canula  is  pi'omptly  put  in  ;  for  if  after  having  made  the 
opening  the  surgeon  fumbles,  and  cannot  introduce  the  canula, 
a  lot  of  blood  passes  into  the  trachea  at  every  inspiration  ;  and 
the  air  not  being  able  to  enter  asphyxia  may  be  the  immediate 
result ;  the  haemorrhage  is  also  kept  up  by  the  continued  obstruc- 
tion to  the  breathing. 

"If,  on  the  other  hand,  the  dilator  keeps  the  tracheal  wound 
open,  the  air  passes  in  easily,  and  blows  out  the  small  quantity  of 
blood  which  has  entered,  and  the  return  of  normal  breathing 
checking  the  haemorrhage,  there  is  no  longer  any  influx  of  blood  ; 
if  by  chance  some  blood  finds  its  way  down  into  the  bronchi,  the 
patient  can  usually  expel  it  himself  ;  if  there  be  any  difficulty 
in  the  matter,  the  iise  of  the  probang  will  generally  effectually 
clear  the  passage. 

' '  The  respiration  is  usually  relieved  directly  after  the  opera- 
tion. If  it  continues  embarrassed,  then  there  are  some  clots  of 
blood,  or  false  membranes,  in  the  chief  bronchi.  When  we  are 
concerned  alone  with  blood  clots,  it  suffices,  the  trachea  being  kept 
open  by  the  dilator,  or  by  the  canula  already  in  position,  to  throw 
a  few  drops  of  cold  water  into  the  passage,  and  sponge  it  out. 

"  When  there  are  false  membranes  in  the  trachea,  it  is  con- 
venient to  leave  the  dilator  in  the  wound  till  they  are  expelled, 
which  is  assisted  by  dropping  cold  water  into  the  trachea,  and  then 
by  repeatedly  using  the  little  probang.  Yet,  in  spite  of  these 
measures,  sometimes  the  false  membranes  remain  fixed  by  the 
attachments  they  have  formed  to  prolongations  into  the  bronchi, 
while  the  upper  part  is  broken  and  movable.  Then  one  can, 
in  some  cases,  seize  them  with  forceps  passed  through  the  open- 
ing, and  by  gentle  traction  remove  them. 
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"  If  the  child  is  strong,  and  has  energetically  expelled  the 
false  membranes  from  the  air  passages,  and  if  after  the  opera- 
tion the  breathing  is  easy,  then,  before  introducing  the  canula, 
fifteen  or  twenty  drops  of  a  solution  of  nitrate  of  silver  (five 
grains  to  the  ounce)  are  to  be  dropped  into  the  trachea  in  two 
portions  ;  or  if  there  is  reason  to  suppose  that  the  larynx  alone 
has  been  invaded  by  the  diphtheria,  then  a  probang  soaked  in  a 
strong  solution  of  nitrate  of  silver  (eighty  grains  to  the  ounce)  is 
passed  along  the  trachea. 

"  The  canula  is  then  introduced  ;  but  this  should  take  place 
immediately  in  the  case  of  children  operated  on  in  the  last  stage 
of  croup.  And  a  few  drops  of  cold  water  in  the  trachea,  followed 
by  sponging  out,  will  be  the  only  measure  practicable. 

"  Canulce. — The  canula  should  be  of  such  length  that  at  the 
moment  it  is  introduced  into  the  trachea,  it  passes  along  the 
canal  to  a  distance  of  nearly  an  inch.  This  is  indispensable,  for 
the  day  after  the  operation  the  skin  and  adjacent  tissues  will  be 
swollen  to  such  a  degree  that  the  canula  will  not  penetrate  more 
than  \  of  an  inch.  If  the  canida  is  not  long  enough,  it  starts 
from  the  trachea  in  the  attacks  of  cough,  and  the  child  may  be 
suffocated. 

'•  If  it  is  essential  to  have  a  canula  of  good  length,  it  is  still 
more  important  to  have  it  large  enough.  For  infants  from 
six  months  to  two  years  old  the  tracheal  opening  of  the  canula 
should  be  i  inch  in  diameter  ;  for  those  of  two  to  four  years 
old  \  inch  ;  for  youths  ^  inch  ;  for  people  of  great  stature  \  inch. 
"  The  canula  must  be  mthdrawn  whenever  the  respiration  is 
embarrassed,  if  there  is  reason  to  think  that  the  obstruction  is 
in  the  artificial  air  passage.  In  general  it  is  enough  to  change 
the  canula  twice  in  twenty-four  hours.  The  expulsion  of  false 
membranes,  which  would  obstruct  the  passage,  and  abundance 
of  mucus  would  demand  more  frequent  attention. 

"When,  instead  of  the  single  canula,  a  double  one  is  used, 
the  inner  one  must  be  withdrawn  every  three  hours  and  replaced 
at  once  ;  this  is  done  without  the  patient's  percei\'ing  it,  and 
renders  the  blocking  of  the  tubes  almost  impossible. 

"  During  the  first  two  or  three  days,  when  the  canula  is  with- 
drawn, the  tracheal  wound  closes  directly,  and  to  such  an  extent 
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as  to  cause  symptoms  of  asphyxia  ;  therefore  another  canula 
or  a  dilator  must  be  passed  in  at  once,  and  the  dilator  is  very 
useful  when  the  canulfe  are  changed,  preventing  a  great  deal  of 
suffering  on  the  patient's  part. 

"  The  moment  when  the  canula  is  removed,  or  the  wound  is 
held  open  by  means  of  the  dilator,  is  that  which  should  be 
chosen  for  touching  the  mucous  membrane  with  solutions,  or 
sponging  out  the  trachea  with  a  probang. 

"  At  the  end  of  two  or  three  days  the  wound  in  the  trachea 
remains  open  for  some  minutes  after  the  removal  of  the  tube, 
which  can  then  be  easily  replaced  without  the  aid  of  the  dilator. 
On  about  the  eighth  day  the  tracheal  wound  will  keep  open  for 
nearly  an  hour  ;  later  on  the  patency  will  last  through  a  whole 
day,  or  even  longer. 

''  When,  about  four  or  five  days  after  the  operation,  the 
patient  seems  to  be  going  on  well,  the  tube  should  be  allowed 
to  remain  out  for  a  short  time,  that  the  air  going  into  the  larynx 
may  displace  the  mucous  and  false  membranes,  and  clear  its  way 
through  the  organ.  The  permeability  of  this  air  passage  may  be 
measured  in  this  way.  This  is  so  much  the  more  important,  as 
it  is  considered  the  first  rule  in  tracheotomy  to  withdraw  the  tube 
as  soon  as  possible. 

"  If  the  air  has  appeared  to  pass  through  the  larynx,  a  per- 
forated canula  should  be  introduced,  and  the  orifice  should  be 
stopped  with  a  cork. 

"  For  some  minutes  the  breathing  seems  to  be  easy,  though 
perhaps  the  amount  of  air  passing  is  insufficient ;  but  gradually 
the  respiration  becomes  excited,  and  the  child  would  die  of  sufib- 
cation  if  the  obstacle  were  not  taken  away.  But  if  there  is 
little  trouble  in  the  breathing,  the  cork  may  be  left  in,  and  some 
coughing  efforts  drives  the  air  with  any  false  membranes  through 
the  larynx,  and  the  passage  becomes  more  clear.  From  day  to 
day  the  size  of  the  canuhe  may  be  graduallj^  lessened,  and  the 
instruments  are  finally  abandoned  when  the  patient  can  breathe 
with  the  oi'ifice  closed. 

"  When  the  canula  is  taken  away,  the  edges  of  the  wound  are 
to  be  drawn  together  with  court  plaster.  This  dressing,  renewed 
two  or  three  times  a  day,  is  sufficient  in  must  cases.     In  a  very 
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short  time  usually  the  trachea  closes  completely ;  the  wound  in  the 
other  soft  parts  also  soon  closes,  and  the  cicatrix  is  not  important. 

"  On  one  occasion  I  was  able  to  remove  the  canula  finally  at 
the  end  of  four  days  ;  sometimes  it  has  been  from  the  sixth  to 
the  eighth,  usually  from  the  sixth  to  the  thirteenth ;  once  on  the 
forty-second  day ;  once  on  the  fifty-third.  Allien  no  accident 
arises,  then  the  larynx  clears  itself  in  from  four  to  thirteen  days. 
I  have  never  yet  seen  an  '"aerial  fistula."  after  tracheotomy. 

"  Treatment  after  Ojperation. — When  a  child  has  reached  the 
extreme  stage  of  croup,  some  physicians  consider  that  there  is 
only  one  treatment  indicated — do  tracheotomy  and  put  in  a 
canula.  For  my  part,  tracheotomy  appears  to  be  the  means  to 
ward  off  asphyxia,  which  will  kill  the  patient,  and  afterwards 
to  convey  to  the  mucous  membrane  of  the  trachea  and  bronchi 
applications  capable  of  stopping  the  reproduction  or  exten- 
sion of  false  membranes.  I  know  that  many  of  my  confreres 
have  been  successful  while  they  have  been  satisfied  with  fre- 
quently changing  the  canulas,  and  sponging  from  time  to  time, 
but  I  have  prefei-red  to  keep  up  local  medication.  I  tracheoto- 
mised  in  succession  twenty  children,  and  supplied  no  lotions  to 
the  mucous  membranes,  and  the  results  were  so  unfavourable 
that  I  returned  to  the  topical  medication  which  had  been  so 
beneficial  previously  in  my  hands. 

"  The  topical  treatment  which  I  have  adopted  is  the  following 
it  is  that  of  Bretonneau  : — 

"  As  has  been  said  before,  if  the  child  is  strong,  if  he  has  forcibly 
expelled  the  false  membranes  from  the  ah-  passages,  and  if  after 
the  operation  the  breathing  is  good,  then,  before  introducing 
the  canula,  at  two  or  three  times  the  following  solution  is  dropped 
into  the  trachea  :  fifteen  or  twenty  drops  of  a  solution  of  nitrate 
of  silver,  five  grains  to  the  ounce.  This  application  is  to  be  made 
four  times  the  fii'st  day,  three  times  the  second  and  third  day, 
once  or  twice  the  third  day,  and  then  it  is  given  up.  At  the 
same  time  a  probang  is  used  in  the  trachea,,  consisting  of  a  very 
small  sponge  fixed  to  the  end  of  a  very  fiexible  whalebone  stem, 
and  soaked  in  a  strong  solution  (one  part  in  five  of  water)  of 
nitrate  of  silver. 

"  This  last  manoeuvre  is  enough,  if  there  is  reasonto  believe 
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that  the  laiynx  alone  is  affected.  Cauterisation  in  this  manner 
is  to  be  repeated  as  often  and  for  the  same  length  of  time  as  the 
probang  application  above  mentioned.  The  use  of  the  probang 
alone  and  the  dropping  in  of  water  are  important  additions  to 
the  above  treatment. 

"  If  the  cough  is  loose  and  the  expectoration  free  there  will  be 
no  need  of  the  water.  On  the  other  hand,  eight  or  ten  drops  of 
lukewarm  water  dropped  in  once  or  twice  every  hour  will  mix 
with  the  mucus,  soften  it,  and  assist  its  ejection. 

''  Water  should  always  be  injected  or  dropped  into  the  canula 
after  using  caustic  solution  to  break  up  the  coagulated  mucous 
and  help  its  expixlsion.  The  use  of  water  should  be  many  times 
in  an  hour  ;  and  if  the  respirations  are  rapid  and  "serratic,"  that 
is,  if  they  resemble  the  sound  of  a  saw  cutting  stone,  every  use 
of  the  probang  should  be  followed  by  droj^ping  in  water. 

"  The  canula  and  trachea  must  be  sponged  whenever  respiration 
appears  embarrassed  ;  and  the  operation  will  be  more  efficacious 
if  preceded  by  the  use  of  water.  If  a  sound  of  a  clackvalve  is 
heard  in  the  trachea,  or  a  peculiar  whistling  gives  reason  for  think- 
ing that  there  are  movable  false  membranes,  then  frequent  use 
of  the  probang  must  be  made  until  the  membranes  are  detached 
and  expelled,  and  the  most  important  time  for  using  the  sponge 
is  when  the  canula  has  been  removed,  the  lips  of  the  trachea 
being  separated  by  the  dilator.  It  is  all  the  more  needed  when 
the  progress  of  the  patient  is  not  favourable.  It  never  causes 
any  harm,  and  is  always  followed  by  easier  breathing,  even  when 
the  child  is  at  his  last  gasp,  and  possibly  there  are  no  mem- 
branes nor  mucus  to  be  removed. 

*•  With  this  mode  of  treatment,  carefully  employed  by  Bre- 
tonneau  and  myself,  success  has  not  been  very  striking  ;  but 
lately  Bretonueau  has  saved  six  out  of  twenty  children  operated 
on,  and  I  have  had  twenty-seven  recoveries  out  of  112  cases. 
Leclerc  has  successfully  operated  on  two  children,  treating  them 
in  the  same  manner.  Velpeau,  a  pupil  like  myself  of  Bretonneau, 
has  saved  two  children  out  of  ten.  Petel,  following  the  same 
course  of  treatment,  has  had  three  recoveries  after  six  opera- 
tions. Thus  out  of  150  cases  there  have  been  thirty-nine  re- 
coveries, that  is  to  say,  rather  more  than  one-fourth.      I  should 


PJ.  57 


J  b  b.ullicrc  oi  his,  iijdiicurs 
Paris 


AND    SURGICAL   ANATOMY.  239 

like  to  have  been  able  to  compare  tke  cases  whose  after  treat- 
ment was  according  to  my  method  with  those  treated  more 
simply.  But  we  kpow  that  there  are  now  living  in  Paris  nearly 
fifteen  children  tracheotomised  in  the  last  stage  of  croup,  and  in 
whom  our  method  was  not  followed." 


PLATE  LVIL 
EXTIRPATION  OF  THE  BREAST.— EMPYEMA. 

Fig.  1. — Amputatio7i  of  the  hreast. — a,  b,  c,  first  curved  incis- 
sion  made  at  the  base  of  a  cancerous  mamma  :  c',  h',  a,  second 
incision,  which  with  the  first  includes  the  breast  in  an  elliptic 
flap. 

Fig.  2. — Dressing  after  operation, — a,  a',  a,  a',  etc.,  adhesive 
strips  keeping  the  edges  of  the  wound  together.  A  strip  of 
Unt,  h,  is  fastened  in  the  angle  of  the  wound  for  drainage. 

Fig,  3. — Anatomy  of  the  chest  walls  and  iritercostal  arteries. 
— These  arteries  divide  into  two  branches  about  the  posterior 
third  of  the  rib.  The  upper  branch  (which  is  the  larger)  runs  in 
the  groove  on  the  under  side  of  the  rib  above,  and  leaves  it  about 
the  anterior  third.  The  inferior  branch  runs  along  the  upper 
edge  of  the  rib  below. 

Fig.  4. —  Operation  for  empyema. — Sedillofs  opei'ation. 

Extirpation  of  the  Ereast. 

The  scirrhous  or  encephaloid  tumours,  which  are  developed  in 
the  breast,  most  commonly  call  for  this  operation.  Many  surgeons 
have  objected  to  the  operation  on  account  of  the  tendency  to 
recurrence  of  the  tumour. 

In  the  meantime,  all  tumours  of  the  breast  not  being  liable 
to  recurrence,  and  numerous  mahgnant  tumours  never  recurring, 
most  practitioners  prefer  to  operate  if  the  patient  presents  condi- 
tions favourable  to  success  :  these  are  mobility  of  the  tumour, 
with  well  marked  outline,  and  the  age,  strength,  and  health  of 
the  patient.  Large  size  of  tximours,  adherence  to  the  ribs  and 
processes  in  the  axilla,   afi'ections  of  the  axillary  and  cervical 
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glands,  pale  yellow  colour  of  the  skin,  characteristic  of  the  can- 
cerous cachexia,  the  presence  of  tumours  in  other  parts  of  the 
body,  revealing  general  affection  of  the  system — all  these  are 
contra-indications.  Yet  adhesion  to  the  ribs,  without  further 
imfavourable  conditions  (such  as  those  above-mentioned),  is  not 
enough  to  forbid  an  operation.  Operation  is  not  likely  to  lead 
to  permanent  cure  unless  there  is  good  reason  to  suppose  that  the 
disease  is  purely  local. 

Operations. 

Compression,  condemned  by  C.  Bell,  but  supported  by 
Eecamier,  is  now  rejected  by  surgeons  as  useless  in  the  case  of 
cancerous  tumours  ;  its  successes  were  probably  attributable 
to  errors  in  diagnosis. 

Ordinary  method. — The  instruments  needed  are,  straight  and 
curved  bistouries,  dissecting  forceps,  hooks,  artery  forceps,  waxed 
thread,  rugines,  resection  saws.  Hot  irons  may  be  useful  if 
the  disease  has  attacked  the  ribs.. 

The  patient  lies  on  the  table,  the  body  turned  to  the  side 
opposite  to  that  affected,  the  arm  held  away  from  the  chest,  so 
as  to  stretch  the  fibres  of  the  Pectoralis  Major.  The  surgeon 
stands  on  the  side  he  is  going  to  operate  upon  ;  many  assistants 
are  arranged  round  the  patient  so  as  to  lend  intelhgent  help  to 
the  operator. 

Two  semi-elliptic  incisions,  one  below,  with  the  concavity  up- 
wards,, the  other  above,  with  the  concavity  inferior,  will  comprise 
in  an  elliptic  flap  all  the  diseased  parts  and  some  healthy  tissue. 
The  incisions  should  be  made  obliquely  from  above  downwards, 
from  without  inwards,  in  the  line  of  the  long  diameter  of  the 
gland  and  fibres  of  the  Pectoralis  Major. 

This  direction,  which  allows  the  incision  to  be  prolonged  to- 
wards the  axilla,  renders  more  easy  any  investigations  in  that 
region.  Beside  which,  it  enables  the  dissection  of  the  tumour 
of  be  made  in  the  line  of  the  fibres  of  the  muscles ;  and  after 
the  edges  of  the  wound  are  drawn  together  fluids  can  run  freely 
from  the  lower  angle. 

The  tumour  is  held  with  the  fingers,  or  with  a  hook  which  is  to 
be  held  by  an  assistant  if  the  gi'owth  is  of  large  size  ;  and  the 
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operator  first  dissects  from  below  upwards,  then  from  above 
downwards,  taking  care  to  remove  a  layer  of  sound  tissue. 
Commencing  the  dissection  at  the  lower  part  of  the  tumour,  we 
are  not  troubled  by  the  blood  which  would  run  over  the  parts  to 
be  cut  if  the  operation  began  above.  Yet  some  operators  prefer 
dissecting  downwards,  not  to  catch  the  bistoury  under  the  Pec- 
toralis.  When  the  tumour  is  very  large,  it  is  to  be  raised  by 
strokes  of  the  knife  made  alternately  above  and  below,  so  as  to 
gradually  isolate  the  mass  from  the  periphery  towards  the 
centre. 

When  the  tumour  has  been  removed,  the  arteries  tied,  the 
wound  sponged,  we  proceed  to  examine  the  subjacent  tissues. 
All  the  parts  which  appear  changed  should  be  taken  away, 
either  with  the  knife  or  with  the  curved  scissors.  Siispected 
glands  must  be  exposed  to  view  by  lengthening  the  incision, 
and  as  it  might  be  dangerous  to  dissect  in  the  axillary  region, 
and  neighbourhood  of  large  vessels,  it  is  more  pinident  to  unseat 
them  and  twist  them  out  with  the  fingers.  It  is  generally  at  the 
level  of  the  thoracic  vessels — below,  on  the  Serrabus  Magnus, 
and  above,  under  the  PectoraHs  Minor — ^that  affected  glands 
are  found.  (The  anatomy  of  the  axilla  is  given  at  page  22, 
Plate  IX.) 

The  operation  ended,  it  is  necessary  to  dress  the  wound  at 
once  ;  some  surgeons  wait  some  hours  before  closing  it,  in  order 
to  watch  the  arterioles  which  could  not  be  tied,  and  to  be  able 
to  close  the  woimd  without  fearing  ulterior  hsemoi-rhage.  The 
edges  are  then  brought  together  by  twisted  sutures  (page  7, 
Plate  II.,  fig.  6).  If  the  wound  is  of  small  extent,  and  the 
edges  are  capable  of  easy  extension,  they  may  be  brought  together 
by  means  of  very  long  adhesive  strips,  ^  an  inch,  crossing  at 
right  angles  to  the  line  of  the  wound  (Plate  LVII.,  fig,  2).  In 
cases,  on  the  other  hand,  where  the  approximation  of  the 
edges  is  difficult,  the  edges  must  be  dissected  up  to  a  movab  1  6 
distance  to  separate  them  from  the  subjacent  parts.  The  cica- 
trix of  the  wound  will  be  watched  carefully,  and  if  any  buds 
of  malignant  gi'owth  appear  they  must  be  at  once  destroys 
VTith  the  knife,  the  hot  iron,  or  some  kind  of  caustic. 
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EMPYEMA  (Figs.  3,  4). 

Pus.  serum,  or  blood  contained  in  the  thoracic  cayity  may 
require  removal.  In  the  normal  state  the  lungs  fill  the  chest, 
but  when  there  is  a  collection  of  fluid  in  the  cavity  of  the 
pleura,  it  presses  upon  the  lungs  from  without  inwards.  The 
efEusion  may  be  so  great  as  to  compress  the  lung,  and  thus  to 
obstruct  respiration.  We  have  abeady  remarked  that  blood, 
pus,  serum,  and  even  gas  may  collect  in  the  pleura,  and  neces- 
sitate an  operation  ;  and  the  nature  of  the  effused  fluid,  its 
quantity,  its  situation,  the  different  complications  to  which  it 
gives  rise,  constitute  so  many  indications  for  the  operation, 
either  at  any  spot  which  the  operator  chooses  to  select,  or  at 
some  particular  spot  where  the  operation  is  alone  feasible. 

Efus\on  of  hloocl. — If  the  effusion  of  blood  is  the  result  of  an 
injury,  the  surgeon  should  not  be  in  a  hurry  to  evacuate  the 
fluid,  the  presence  of  which  tends  to  close  the  ruptured  vessel, 
and  to  arrest  the  hsemorrhage.  Care  must  be  taken  to  place 
the  patient  in  a  proper  position,  to  close  the  wound  which  has 
given  rise  to  the  hfemorrhage,  and  to  moderate  the  flow  of 
blood  by  appropriate  general  treatment.  Several  days  should 
elapse  before  any  attempt  is  made  to  give  vent  to  the  effused 
fluid  by  a  counter  opening.  Nevertheless,,  the  operation  should 
not  be  deferred  when  the  effusion  of  blood  has  taken  place  so 
suddenly  and  is  so  great  as  to  threaten  suffocation. 

Uffusion  of  pus. — The  operation  is  only  justifiable  when  the 
effusion  is  the  result  of  an  acute  or  chronic  affection  of  the 
lungs  or  pleura.  It  should  not  be  undertaken  if  the  lungs  are 
the  seat  of  tubercles  or  of  cavities,  or  if  the  great  debility  of 
the  patient,  or  the  nature  of  the  disease  which  has  given  rise  to 
the  effusion,  leave  little  hope  of  a  cure  being  effected. 

Purulent  effusions  may  terminate  :  (1)  by  resolution ;  (2)  by 
ulceration  of  the  parenchyma  of  the  lung,  and  evacuation  of 
the  matters  through  the  bronchi,  trachea,  and  mouth  ;  (.S)  the 
pus  may  escape  externally  by  ulceration  through  the  parietes 
of  the  chest, 

Efnsivn  of  scrvm. — It  is  only  when  the  effusion  results 
from  acute  pleurisy,  or  when  it  continues  until  suffocation  is 
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threatened,  notwithstanding  the  absence  of  inflammatory  symp- 
toms, that  an  operation  is  likely  to  be  successful.  Surgical 
interference  is  uncalled  for  at  the  beginning  of  pleurisy,  and 
when  the  inflammation  is  still  in  its  acute  stage,  unless  a  fatal 
issue  from  compression  is  feared.  Nor  should  an  operation  be 
ventured  upon  in  those  chronic  pleurisies  where  the  effusion 
continues  long  after  the  attack,  and  where  the  lung,  driven 
back  upon  itself,  is  no  longer  able  to  exert  its  elasticity, 
unless  at  least  a  month  has  passed  away  and  the  health  of  the 
patient  does  not  progress. 

Effusion  of  gas. — Air  or  gas  effused  in  the  pleura  is  so 
quickly  reabsorbed  when  the  cause  of  the  effusion  is  slight, 
that  it  is  quite  unnecessary  to  resort  to  an  operation, 

Opeeatioxs. 

According  to  Galen  the  Greeks  perforated  the  chest  with  a 
red-hot  ii-on ;  a  method  which  was  adopted  by  Paulus  CEgi- 
neta.  The  operation  for  empyema — sometimes  practised  in 
the  form  of  cauterisation,  at  other  times  by  an  incision  into 
the  intercostal  spaces,  or  trephining  the  ribs  themselves — has 
been  attended  at  various  times  by  very  different  results.  After 
having  been  more  than  once  abandoned  and  again  revived,  it 
was  finally  established  as  a  legitimate  operation  by  Dionis, 
Ledran,  Foubert,  and  Morand. 

Numerous  facts  furnished  by  the  practice  of  contemporary 
surgeons  show  that  they  are  successful  in  about  five  out  of 
ten  operations ;  a  success  which  is  quite  sufficient  to  justify 
the  practice  in  those  cases  in  which  this  operation  is  impera- 
tively called  for. 

Is  it  necessary  to  draw  off  the  whole  of  the  fluid  at  once,  by 
a  free  and  rapid  evacuation,,  or  is  it  better  to  remove  the  fluid 
slowly  and  gradually  by  means  of  repeated  tappings  by  the 
aspirator  ?  There  is  no  occasion-  to  enter  upon  the  discussions 
and  the  differences  of  opinion  to  which  this  question  for  a  long 
time  gave  rise.  Modern  surgeons,  and  chiefly  M.  Eeybard^ 
whose  operation  will  be  presently  described  in  detail,  have 
sufficiently  demonstrated  the  advantages  of  the  latter  plan._ 
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1.  WTiere  the  sjjot  to  he  selected  for  the  operatAon  is  optional. 
— As  a  rule  the  opening  is  best  made  at  some  dependent  spot 
in  the  lower  part  of  the  chest,  and  where  there  are  no  adhe- 
sions. The  ninth  or  tenth  intercostal  space  shonld  be  preferred, 
as  lower  down  the  diaphragm  might  be  wounded.  In  thin 
subjects  it  is  always  easy  to  mark  with  precision  the  place 
where  the  opening  is  to  be  made,  as  the  ribs  can  be  felt  and 
counted.  If  the  obesity  of  the  patient  does  not  admit  of  the 
intercostal  space  being  exactly  determined,  the  puncture  can 
be  made  about  five  fingers'  breadth  below  the  inferior  angle  of 
the  scapula,  or  about  the  breadth  of  three  fingers  above  the 
cartilaginous  border  of  the  ribs.  The  puncture  should  be  made 
more  behind  than  in  front,  close  to  the  union  of  the  posterior 
third  with  the  two  anterior  thirds  of  the  circumference  of  the 
thorax. 

2.  When  the  place  chosen  is  not  optional, — This  is  indicated 
by  the  seat  of  the  effusion.  Generally  the  adhesion  can  be 
best  avoided  by  performing  the  operation  about  the  centre  of 
the  effusion. 

M.  Secl\llot''s  operation. — M.  S^dillot  objects  to  all  methods 
which  entail  two  or  more  successive  openings  with  immediate 
closing  of  the  wound.  He  recommends  an  opening  large 
enough  to  allow  of  a  free  discharge  of  the  fluid,  that  the 
wound  should  be  kept  open  by  the  introduction  of  some 
foreign  body. 

With  this  view  he  makes  through  the  skin  an  incision  about 
an  inch  in  length  at  the  place  chosen  for  the  operation. 
The  deep  parts  are  cut  to  a  less  extent,  and  layer  by  layer. 
When  the  effusion  is  not  considerable,  or  when  it  is  circum- 
scribed by  adhesions,  or  when  the  walls  of  the  sac  can  be 
easily  approximated  and  brought  into  contact,  the  complete 
evacuation  of  the  pus  is  not  attended  with  any  danger.  But 
where  the  empyema  occupies  the  whole  pleura,  and  is  very 
abundant,  it  is  advisable  to  arrest  the  discharge  of  the  fluid 
directly  the  jet  fails  at  each  inspiration,  and  there  is  risk  of  air 
entering  the  chest.  This  fact  shows  that  the  pus  is  not  suffi- 
cient to  fill  the  cavity  of  the  chest  during  its  expansion,  and 
that  a  vacuum  may  be  fonned.   The  surgeon  should  then  place 
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in  the  wound  the  middle  of  a  piece  of  lint,  ia  the  cul-de-sac  of 
which  some  pellets  of  charpie  should  be  inserted,  while  some 
cotton  wool  and  a  thick  compress  and  a  bandage  nicely  ad- 
justed to  the  body  complete  the  dressings. 

Two  hours  afterwards  the  pus  may  be  again  discharged,  and 
the  operation  repeated  at  the  same  intervals.  A  little  air  often 
penetrates  the  chest  when  the  dressings  are  removed;  but 
this  accident  need  not  create  any  uneasiness,  provided  that 
it  does  not  again  take  place  during  their  re-application. 
Where,  either  from  want  of  care  or  from  some  other  cause, 
the  collection  of  pus  discharges  itself  and  is  replaced  by  air, 
the  air  may  be  removed  with  M.  Stanski's  air-pump,  or  some 
other  aspirator,  and  the  chest  injected  with  an  antiseptic 
fluid. 

M.  Velpeau's  ojyeratwn. — In  the  case  of  sanguineous  effu- 
sion, or  when  the  fluid  penetrates  beneath  the  intercostal 
integuments,  M.  Valpeau  boldly  plunges  in  a  bistomy  as  far 
as  the  pleural  cavity,  enlarging  the  wound  as  he  withdraws  the 
instrument.  When  the  diagnosis  is  not  doubtful,  this  pro- 
ceeding has  this  advantage,  that  a  large  opening  gives  free 
vent  to  the  effusion,  whilst  a  very  small  one  may  admit  of  the 
entrance  of  air  without  allowing  the  complete  evacuation  of 
the  pleural  cavity. 

31.  Vidal  de  Cassis'  o;peration. — M.  Vidal  proposes  to  per- 
form the  operation  several  times.  In  the  first  operation  he 
advises  an  incision  to  be  first  made  through  the  skin,  the 
subjacent  cellular  tissue,  and  the  muscles,  including  the  ex- 
ternal intercostal  muscle.  As  soon  as  the  internal  intercostal 
muscle  is  exposed,  the  operation  is  stopped,  and  the  wound  is 
filled  with  charpie,  with  the  view  of  setting  up  suppuration. 
A  piece  of  caustic  potash,  as  large  as  that  employed  in  making 
a  pea-issue,  is  then  placed  in  the  wound.  This  gives  rise  to 
an  eschar  of  the  size  of  a  sixpence,  which  is  gradually  thrown 
off ;  while  during  its  separation  there  is  established  around  the 
borders  of  the  mortified  disc  first  an  oozing,  then  a  discharge 
which  takes  place  so  gradually  as  to  give  the  lungs  time  to 
dilate  to  the  walls  of  the  chest,  and  the  latter  to  close  upon 
the  substance  of  the  lungs.     The  inspiration  of  air  into  the 
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lung  takes  place  gradually,  nnd  but  a  very  minute  quantity 
can  enter  the  pleural  cavity  by  the  external  opening. 

M.  Beylard's  operation. — This  operation,  which  is  both 
simple  and  ingenious,  permits  of  the  continual  discharge  of 
the  effused  fluid  -nithout  allov^ang  the  air  to  enter  the  pleural 
cavity.  M.  Eeybard  perforates  a  rib  with  a  trocar,  and  he 
allows  a  canula,  or  the  barrel  of  a  quill-pen,  to  remain  in 
the  wound.  The  free  extremity  of  the  canula  consists  of 
catgut,  or  of  a  tube  made  of  gold-beater's  skin,  which  can 
be  made  soft,  and  the  advantage  of  which  is  that  the  fluid  in 
the  pleura  easily  escapes  externally  at  each  inspiration,  while 
the  air  is  prevented  from  entering  the  chest  by  the  soft 
walls  of  the  skin  tube  collapsing  one  against  the  other  and 
closing  up  the  end  of  the  canula.  M.  Trousseau  plunges  the 
free  extremity  of  this  instrument  into  a  vessel  full  of  water,  a 
proceeding  which  makes  the  introduction  of  air  an  impossi- 
bility. 

M.  StansMs  operation. — According  to  M.  Stanski,  the  most 
essential  indication  is  to  fill  up  and  to  obliterate  the  sac,  to 
prevent  the  entrance  of  air  into  the  thorax,  and  to  exhaust  the 
source  of  the  secretions.  To  attain  these  objects  he  makes  use 
of  a  complex  instrument  consisting  of  a  cupping-glass  fitted  to 
a  trocar,  and  in  which  a  vacuum  can  be  formed  by  means  of  a 
pump,  which  completes  the  apparatus.  By  this  method  of 
aspiration  the  fluid  can  be  easily  removed  from  the  cavity  of 
the  pleura.  The  air,  on  entering  the  lungs,  now  no  longer 
compressed,  dilates  them,  and  approximates  the  visceral  and 
parietal  sides  of  the  pleura.  M.  Stanski,  however,  has  only 
tried  his  operation  on  the  dead  body  (1849). 

BemarTiS. — The  pathological  considerations  above  mentioned 
sufficiently  indicate  the  relative  value  of  the  operations  that 
have  just  been  described.  Serous  effusions  will  require  small 
tappings  with  the  aspirator,  so  as  to  favour  the  slow  and  pro- 
gressive discharges  of  the  fluid,  great  care  being  taken  not 
to  allow  air  to  enter  the  chest,  or  suppuration  will  follow. 
Collections  of  coagulated  blood,  or  of  pns,  necessitate  larger 
openings.  Lastly,  the  abundance  of  the  effusions,  the 
general  condition  of  the  patient,  the  occurrence  o^  "suffocative 
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symptoms,  etc. ,  mil  guide  the  operator  as  to  whetlier  lie  should 
have  recourse  to  a  slow  or  to  a  quick  method  of  emptying 
the  chest. 

Paracextesis  op  the  Pericaedium. 

A  dangerous  operation  ;  which  is  not  very  often  necessary. 
When,  however,  the  operation  is  deemed  to  be  justifiable,  the 
pericardium  may  be  opened  in  three  situations  :  (1)  between 
the  fifth  and  sixth  intercostal  sj)ace  ;  (2)  through  the  sternum ; 
and  (3)  through  the  space  which  lies  between  the  xiphoid  car- 
tilage and  the  cartilage  of  the  seventh  rib. 

1.  BesauWs  ojjeration. — This  surgeon  made  an  incision  be- 
tween the  sixth  and  seventh  left  ribs,  on  a  level  with  the  apex 
of  -'the  heart.  The  muscular  structures  were  divided  layer  by 
layer,  until  his  finger,  plunged  into  the  wound,  felt  a  pouch 
full  of  fluid.  This  Desault  opened;  but  the  autopsy  made 
four  days  afterwards  showed  that  he  had  only  opened  a  cyst, 
beneath  which  he  found  the  pericardium. 

2.  Shwderwp^s  o;peratio7i. — This  consists  in  trepanning  the 
sternum  in  a  line  with  the  mediastinum.  By  this  means  a 
triangular  space  is  reached,  the  base  of  which  is  formed  by 
the  diaphragm,  and  whose  summit  is  on  a  level  with  the  fifth 
rib.  There  is  not  much  resistance  met  with  in  trepanning  the 
bone  until  the  internal  periosteum  is  reached.  This  is  very 
hard,  and  therefore  the  surgeon  should  proceed  carefully  for 
fear  of  wounding  the  pleura.  The  opening  being  effected,  the 
patient  should  be  made  to  lean  forward,  so  that  the  peri- 
cardium may  come  within  reach  of  the  finger  of  the  operator. 
A  straight  bistoury  guided  by  the  finger  will  serve  to  open  the 
sac. 

3.  Larrey's  operation. — In  passing  through,  from  below  up- 
wards, the  space  which  separates  the  left  border  of  the  xiphoid 
cartilage  from  the  cartilage  of  the  last  true  rib,  we  come  upon 
the  most  depending  part  of  the  pericardium.  By  this  method, 
which  is  preferable  to  those  described  above,  it  is  easy  to 
avoid  the  pleura,  the  peritoneum,  the  diaphragm,  and  the  in- 
ternal mammary  artery. 
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LESIONS  OF  THE  INTERCOSTAL  ARTERIES. 

The  only  wounds  that  can  do  much  injury  to  the  intercostal 
arteries  are  those  which  are  seated  in  the  posterior  third  of 
the  chest.  "When  the  wounded  vessel  is  visible  it  must  be 
tied.  The  operations  which,  independently  of  the  ligature,  have 
been  undertaken  with  the  view  of  arresting  the  haemorrhage 
are  even  more  numerous  than  the  recorded  observations  of 
these  wounds.  Before  operating  it  is  necessary  to  discover 
the  source  of  the  hasmorrhage.  It  has  been  proposed  to 
introduce  into  the  wound  a  card  bent  into  the  form  of  a 
gutter. 

If  the  blood  escapes  beneath  the  card,  it  proceeds  from 
some  injury  to  the  lung  ;  if  above  the  card,  an  intercostal 
artery  is  the  source  of  the  hgemorrhage. 

In  cases  where  the  wound  of  the  artery  is  easily  recognized, 
the  finger,  covered  with  a  fine  compress,  like  the  finger  of  a 
glove,  should  be  inserted  into  the  wound.  Then  the  cul-de- 
sac  of  this  compress  is  to  be  filled  with  charpie  so  as  to  form 
a  kind  of  cushion  to  the  pleura.  Lastly,  by  drawing  out  the 
compress,  not  only  can  pressure  be  made  upon  the  thoracic 
borders  of  the  wound,  but  the  intercostal  artery  will  also  be 
compressed  against  the  groove  of  the  rib. 

It  is  not  necessary  to  describe  here  the  different  instruments 
that  have  been  contrived  for  the  treatment  of  these  wounds. 
They  all  have  the  disadvantage  of  being  httle  or  not  at  all 
applicable  to  the  cases  ;  and  they  always  irritate  the  pleura. 
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PLATE  LVIIl. 

OPERATIONS  WHICH  AEE  PERFORMED  ON  THE 
ABDOMEN. 

Paracentesis  of  the  Abdomen. —Anatomy. 

Figs.  1  &  2). — It  is  generally  over  the  middle  of  a  Kne 
(«,  c,  fig.  1),  extending  from  the  umbilicus  to  the  left 
anterior  superior  spinous  process  of  the  ilium,  that  French 
surgeons  plunge  their  trocar  in  the  operation  of  paracentesis. 
By  this  means  it  is  easy  to  a.void  the  fleshy  parts  of  the  ab- 
dominal wall,  or  any  injury  to  the  deep  epigastric  artery  (h^. 
fig.  2)  which  courses  beneath  the  rectus  muscle. 

In  England  this  operation  is  performed  in  the  course  of  the 
linea  alba  («,  t,  fig.  1). 

The  object  of  abdominal  paracentesis  is  the  evacuating  of  a 
collection  of  fluid  in  the  peritoneum.  Ascites  is  the  disease 
in  which  it  is  usually  practised ;  but  this  affection  may  be 
complicated  (1)  with  pregnancy;  (2)  with  an  ovarian  cyst ;  (3) 
by  partitions  constituting  encysted  dropsy;  (4)  with  a  congeni- 
tal hydrocele.  These  various  complications  will  indicate  the 
place  where  the  operation  should  be  performed.  In  the 
case  of  pregnancy  care  must  be  taken  to  avoid  the  uterus. 
It  is  under  this  latter  circumstance  that  Scarpa  proposed  to 
make  the  puncture  in  the  left  hypochondrium,  a  little  below 
the  third  false  rib.  The  umbilicus  was  selected  by  Ollivier 
d' Angers.  M.  Yelpeau  thought  the  puncture  might  be  made 
without  any  risk  in  any  part  of  the  left  flank.  With  regard 
to  the  best  method  to  be  adopted,  the  surgeon  should  like- 
wise take  into  consideration  the  stage  of  pregnancy,  the 
situation  of  the  uterus,  etc.  In  the  case  of  congenital  hydro- 
cele, Morand  and  Ledran  tapped  the  hydrocele.  In  encysted 
dropsies,  and  in  doubtful  cases,  fluctuation  and  the  swelling 
formed  by  the  fluid  will  indicate  the  spot  where  the  operation 
should  be  performed, 

Tlie  orclinary  ojjeration, — Puncture  tvitli  %he  trocar. — The 
instruments  required  for  this  operation  consist  of  a  trocar,  a 
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bandage  for  the  body,  and  a  bandage,  by  means  of  which 
pressure  is  made  upon  the  abdomen  while  the  fluid  is  being 
dra^vn  off. 

The  patient  lies  upon  the  edge  of  the  bed,  and  the  operator 
finds  out.  by  percussion,  the  level  and  the  extent  of  the  effusion 
in  order  that  he  may  not '  plunge  the  trocar  into  that  part 
of  the  abdominal  wall  which  lies  over  the  coils  of  intestine. 
An  incision  ^  of  an  inch  long  is  made  through  the  integu- 
ment to  assist  the  passage  of  the  trocar.  An  assistant  makes 
with  both  hands  methodical  pressure  on  the  opposite  parts 
to  that  operated  upon. 

Taking,  then,  a  good  hold  of  the  handle  of  the  trocar, 
with  his  forefinger  so  placed  on  it  as  to  limit  the  length 
of  the  instrument  which  is  to  enter  the  abdomen,  the  sur- 
geon, with  one  thrust,  plunges  it  into  the  peritoneal  cavity. 
The  canula  is  then  held  in  its  place  with  one  hand,  while 
the  trocar  is  withdrawn  with  the  other,  Flocculi  floating  in 
the  serous  effusion,  or  even  a  coil  of  intestine,  may  close 
the  internal  aperture  of  the  canula,  and  thus  obstruct  the 
evacuation  of  the  fluid  ;  but  this  obstacle  may  be  overcome  by 
inserting  a  probe  into  the  canula,  or  by  turning  the  latter  about 
in  different  directions.  The  evacuation  of  the  fluid  should  be 
effected  slowly,  while  an  assistant  at  the  same  time  maintains 
a  progressive  pressure  with  the  bandage.  The  object  of  this 
pressure  is  to  prevent  the  too-rapid  dilatation  of  the  mesenteric 
vessel,  and  to  avoid  the  syncope  which  might  result  from  the 
too-sudden  depletion  of  another  part  of  the  vascular  system. 

When  enough  fluid  has  been  drawn  off,  the  canula  is  re- 
moved, and  a  small  compress  is  applied  over  the  -v^ound.  and 
is  kept  in  position  by  the  bandage  round  the  body. 

31.  Flevrifs  {of  Val-dc- Grace)  operation. — This  consists  in 
introducing  into  the  canula  a  gum-elastic  catheter,  and  then 
withdrawing  the  canula  while  the  catheter  is  maintained 
in  situ.  It  is  said  that  the  catheter  follows  better  the  retrac- 
tion of  the  abdominal  walls,  and  can  be  inserted  fai-ther  into 
the  cavity  than  the  canula,  an  advantage  which  permits  of  its 
being  allowed  to  remain  several  hours. 

If  hcemorrhagc  should  occur,  which  very  rarely  happens, 
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the  canula  should  he  left  in  the  wound,  or  it  should  be  replaced 
by  a  piece  of  wax  or  gum-elastic  bougie.  The  wound  may  also 
be  raised  into  a  fold  of  skin,  on  which  pressure  is  maintained. 

M,  Baikdens'  overatioJi. — It  sometimes  happens  that  the 
effusion,  having  distended  and  ulcerated  the  skin,  makes  for 
itself  an  opening  on  a  level  with  the  umbilicus.  This  acci- 
dental and  fistulous  opening  allows  the  fluid  to  escape  con- 
tinuously. With  the  view  of  imitating  this  accident,  M. 
Baudens  designed  a  canula  which,  being  allowed  to  remaia 
in  the  side,  and  having  a  self-closing  action,  permits  of  the 
patient  drawing  off  the  fluid  as  fast  as  it  collects.  The 
umbihcus  is  the  place  selected  by  M,  Baudens  for  the  appli- 
cation of  his  canula.  This  method,  which  necessitates  the  use 
of  a  special  instrument,  is  an  ingenious  modification  of  that 
adopted  by  M.  Fleury,  but  is  not  unaccompanied  by  danger. 

We  shall  not  here  dwell  upon  the  different  plans,  injections, 
foreign  bodies,  etc.,  that  have  been  proposed  for  the  radical 
cure  of  ascites.  They  are  all  attended  with  danger,  and  it  is 
better  to  resort  to  the  operation  of  paracentesis  as  often  as  the 
disease  requires  it. 

GrASTEOTOMY. 

Gastrotomy  signifies  cutting  into  the  belly,  but  the  term  is 
generally  applied  to  the  operation  of  cutting  into  the  stomach. 

This  operation  is  justifiable  when  a  foreign  body  is 
present  in  the  stomach,  but  only  when  the  foreign  body, 
not  being  able  to  pass  through  the  pylorus,  gives  rise  to 
some  serious  mischief,  or  threatens  to  make  its  way  out 
externally.  The  operation  in  these  cases  has  been  particularly 
successful  An  incision  should  be  made  over  the  tumour  or 
over  the  abscess  that  has  been  formed.  But  if  there  are  no 
external  signs  of  the  presence  of, a  foreign  body,  an  incision 
of  three  inches  in  length  may  be  made  in  the  epigastric  region, 
over  the  middle  line.  The  peritoneum  should  be  cautiously 
divided,  the  transverse  colon  drawn  to  one  side,  and  tiie 
anterior  surface  of  the  stomach,  being  drawn  out  and  exposed, 
should  be  opened  in.  such  a  situation  that  there  can  be  no 
risk  of  wounding  the  coronary  arteries. 
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It  is  quite  unnecessary  to  insist  upon  the  dangers  inseparable 
from  so  serious  an  operation.  Before  it  is  determined  upon 
surgeons  would  do  well  to  make  a  trial  of  the  lithotrite 
instrument,  which  may  be  easily  passed  down  the  oesophagus. 

Sedillof's  operation. — This  surgeon  makes  crucial  incisions 
three  inches  in  length,  the  vertical  arm  of  which  is  on  the  left 
side  of  the  middle  line  of  the  body,  two  fingers'  breadth  from 
the  costal  cartilage,  and  commencing  immediately  below  the 
level  of  the  ensiform  cartilage.  The  muscular  fibres  are  cut 
through  by  these  incisions.  On  opening  the  peritoneum,  the 
border  of  the  left  lobe  of  the  liver  is  sought  for,  and  the 
stomach,  which  lies  below  it,  can  be  seized  and  drawn  forward 
by  means  of  the  thumb  and  finger. 

Mr.  Bryant,  in  two  operations,  made  the  incision  fi'om  the 
linea  semilunaris,  near  the  xiphoid  cartilage,  obliquely  down- 
wards and  outwards,  parallel  with  the  line  of  the  ribs. 

Gasteostomy. 

This  term,  which  signifies  a  stomach  mouth,  is  applied  to 
the  operation  for  cutting  into  the  stomach  with  a  view  to 
retain  a  fistulous  orifice  in  that  organ  for  the  introduction  of 
food.  It  is  performed  in  cases  of  obliteration  of  the  oesopha- 
geal passage  by  cancerous  and  other  growths.  After  adopting 
one  of  the  above  methods  of  reaching  the  stomach,  the  organ 
is  drawn  forwards  and  fixed  by  wire  sutures  to  the  lips  of  the 
wound.  An  opening  is  then  made  into  it,  the  greatest  care 
being  taken  to  prevent  any  of  its  contents  from  entering  the 
abdominal  cavity.  This  operation  has  been,  hitherto,  almost 
invariably  fatal. 

ABSCESS  OF  THE   LIVER,  TUMOURS  FROM  BILIARY 
CALCULI,  AND  HYDATID  CYSTS. 

When  the  abscess  points  externally,  and  when  there  is 
distinct  fluctuation,  the  visceral  and  parietal  layers  of  peri- 
toneum are  jjrobably  adherent,  so  that  an  opening  may  be 
made  into  the  abdomen  without  fear  of  any  escape  taking 
place  into  the  peritoneal  cavity.    An  incision  of  small  extent, 
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so  as  not  to  exceed  the  area  of  adhesion,  should  be  cau- 
tiously made,  when,  if  the  diagnosis  is  correct,  immediate 
exit  will  be  given  to  the  pus.  When  the  diagnosis  is  doubtful, 
and  the  existence  of  adhesions  uncertain,  it  is  advisable  to 
employ  the  aspirator. 

Graves's  operation. — The  tissues  are  divided  layer  by  layer  as 
far  as  the  peritoneum.  The  wound  is  then  filled  with  charpie, 
and  the  resulting  inflammation  gives  rise  to  adhesions,  and 
lays  open  the  abscess. 

M.  Begin' s  metJiod. — The  tissues  are  divided  as  fa,r  as  the 
peritoneum,  in  the  same  mamier  as  in  Graves's  operation > 
and  the  wound  dressed.  But  on  the  third  day,  when  adhe- 
sions have  been  established,  the  abscess  is  opened  with  a 
bistouiy. 

M.  Recamier^s  operation. — M.  Eecamier  reaches  the  peri- 
toneum by  repeatedly  cauterising  the  parts  with  caustic 
potash.  The  sloughing  sets  up  the  adhesive  inflammation, 
and  the  tumour  can  be  opened  with  the  bistoury  or  trocar. 
The  walls  of  an  abscess  in  a  parenchymatous  organ  like  the 
liver  cannot  become  approximated,  and  a  cavity  remains 
behind  in  which  air  may  collect.  It  has  therefore  been 
proposed  to  substitute  for  the  pus  an  injection  of  some 
emollient  flmd. 

The  possibility  of  opening  the  gall-lla-dder,  if  necessary,  in 
the  same  manner  as  abscesses  of  the  liver  may  be  easily  con- 
ceived; but  the  danger  of  an  incorrect  diagnosis  will  make, 
surgeons  hesitate  before  performing  such  an  operation.  Hydatid 
cysts  may  be  opened  by  simple  puncture,  in  like  manner,  or 
they  may  be  evacuated  by  the  aspirator. 

OVARIAN  CYSTS. 

Ovarian  cysts  vary  much  in  size,  in  form,  in  consistence,, 
and  in  the  nature  of  their  contents.  Some— the  dermoid 
class — consist  of  a  mass  of  fatty  matter,  in  the  midst  of  which 
are  to  be  found  teeth,  hair,  fragments  of  bone,  etc. 

Serous  cysts  contain  fluid,  which  varies  much  in  consistence. 
Sometimes  they  form  one  large  sac  completely  filling  the 
abdomen,   and  sometimes  they  are  composed  of   a  variable 
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number  of  cysts  full  of  fluid,  and  without  any  communication 
between  them.  The  relations  of  these  kind  of  tumours  to 
other  organs  are  equally  variable.  At  one  time  they  contract 
adhesion  with  the  large  omentum  and  other  parts  of  the 
peritoneum,  while  at  another  time  the  tumour  is  isolated  and 
pedunculated. 

Operations. — Tajyping. — Tapping  is  only  applicable  to  cases 
of  dropsical  cysts,  and  is,  moreover,  merely  palliative.  It  may 
be  performed  either  at  the  most  prominent  part  of  the  tumour  or 
2)67'  vaginam.  Tapping  the  abdomen  is  preferable  to  puncturing 
the  vagina,  as  there  is  less  risk  of  peritonitis.  To  obtain  a 
radical  cure  it  has  been  proposed  to  conjoin  with  the  tapping 
compression,  and  the  use  of  irritant  injections.  But  experience 
has  not  yet  shown  that  there  is  anything  to  be  gained  by  this 
plan,  and  it  is  best  to  confine  the  operation  to  simple  tapping, 
with  the  view  of  guarding  the  patient  as  much  as  possible  from 
any  accidents  that  may  arise. 

Incision,  recommended  by  Ledran,  is  chiefly  indicated  when 
the  cysts  are  multilocular,  and  contain  fluid  of  some  consist- 
ence. A  longitudinal  incision  is  made  over  the  most  cfepending 
part  of  the  tumour,  or  over  the  linea  alba,  or  outside  the  recti 
muscles.  The  tumour  is  then  evacuated  by  a  trocar,  care 
being  taken  not  to  permit  the  contents  to  enter  the  peritoneal 
cavity.  It  is  then  opened  in  the  same  directioq  sufliciently  to 
admit  the  hand,  and  the  partitions  are  destroyed  as  far  as 
they  can  be  reached,  A  drainage  tube  is  then  retained  in  the 
wound,  and  the  suppuration  which  is  set  up  may  complete 
a  cure. 

Extirpation,  proposed  and  described  by  Theden,  was  prac- 
tised by  McDowell. 

McDowelVs  operation. — An  incision  is  made  in  the  middle 
line  from  above  downwards,  commencing  at  the  umbilicus, 
extending  as  far  as  within  one  inch  of  the  pubis,  and 
passing  through  the  skin  and  the  linea  alba.  The  peritoneum, 
which  is  not  touched  in  the  first  part  of  the  operation,  is  then 
seized  with  forceps  and  opened  to  a  small  extent,  either  with 
scissors  or  with  a  bistoury.  A  director  is  passed  beneath  the 
membrane,  in  order  to  isolate  it  from  the  subjacent  parts,  and 
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to  facilitate  an  incision  being  made  througli  it  as  large  as  that 
through  the  integuments.  The  tumour  can  then  be  explored 
■with  the  view  of  seeing  whether  it  has  contracted  any  adhe- 
sions. If  these  are  slight  they  may  be  divided  or  torn  asunder, 
so  that  the  base  of  the  tumour  may  be  more  easily  examined. 
But  when  they  are  both  strong  and  numerous,  it  is  better  to 
let  them  alone,  and  to  merely  empty  the  cyst. 

When  the  pedicle  is  fully  exposed  it  should  be  surrounded  by 
a  strong  ligature.  If  it  be  large  it  should  be  transfixed  vnth.  a 
needle  armed  with  a  double  thread,  and  in  this  way  several 
ligatures  can  be  easily  applied.  The  tumour  may  then  be  cut 
off  within  f  of  an  inch  of  the  ligatures.  When  the  opera- 
tion is  over  the  external  wound  should  be  closed  with  the 
interrupted  suture.  In  some  cases  an  incision  extending  from 
the  umbilicus  to  the  pubis  is  not  long  enough ;  and  it  may  be 
necessary  to  make  an  incision  from  the  xiphoid  cartilage  to  the 
symphysis  pubis. 

There  are  two  other  methods  of  dealing  with  the  pedicle  :  the 
clamp  and  actual  cautery. 

There  are  several  varieties  of  clamps  in  use,  the  object  of  all 
of  them  being  to  hold  the  pedicle  firmly,  so  that  no  heemorr- 
hage  can  take  place  from  the  divided  vessels,  and  to  retain  it 
external  to  the  abdominal  walls. 

In  using  the  cautery  the  pedicle  is  first  clamped,  and  the 
tumour  cut  away  about  an  inch  from  the  clamp ;  an  iron, 
heated  only  to  black  heat,  is  then  applied  until  the  mass 
is  cut  off  on  a  level  with  the  clamp.  With  this  method  of 
treating  the  pedicle  there  is  great  danger  of  fatal  secondary 
hemorrhage. 

WOUNDS    OF    THE    ABDOMEN. 

Simjjle  ^penetrating  wounds. 

When  these  wounds  exceed  an  inch  or  so  in  length  they 
are  almost  invariably  followed  by  a  hernia  of  the  intestines,  or 
of  the  great  omentum.  If  the  protruding  parts  are  not 
injured,  it  will  be  suflS.cient  to  wash  them  with  a  little  tepid 
water  and  to   return  them.     It  is   sometimes    necessary  to 
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unravel  them  before  their  reduction  can  be  effected.  The  edges 
of  the  abdominal  wound  may  be  then  accurately  brought 
together,  either  with  the  twisted  or  the  interrupted  silver  wire 
suture,  and  a  bandage  applied  round  the  body. 

Wounds  attended  with  strangulation  of  the  viscera. 

The  protruding  parts  may  be  strangulated  by  the  wound, 
the  result  of  which  may  be  so  serious  as  to  call  for  the 
prompt  assistance  of  the  surgeon.  The  nature  of  the  parts 
implicated  and  the  severity  of  the  injuries  inflicted  will 
indicate  what  course  should  be  pursued. 

STEANGULATION  OF  THE  GREAT  OMENTUM. 

Simple  Strangulation. 

The  exposed  portion  of  omentum  should  be  unfolded  in  case 
it  should  enclose  a  small  portion  of  bowel.  When  only  the 
omentum  is  engaged  in  the  wound,  and  when  the  patient  feels 
no  dragging  pain  in  turning  round,  it  is  better  not  to  disturb 
it.  Adhesions  form  on  a  level  with  the  wound,  the  external 
portion  of  omentum  sloughs  and  falls  off,  and  the  wound 
itself  cicatrizes.  If,  however,  the  hernia  is  so  large  as  to  be 
exposed  to  injury,  or  to  prevent  the  patient  standing  upright 
or  turning  round,  it  must  be  set  free  and  returned.  The 
omentum,  being  directed  from  above  downwards,  the  rule  is  to 
disconnect  it  towards  the  inferior  angle  of  the  wound  (see 
below). 

When  the  protruding  omentum  is  gangrenous,  it  will  be 
prudent  to  ligature  it  and  cut  the  slough  away  from  below, 
leaving  the  pedicle  in  the  wound. 

Strangulation  of  the  Intestines. 

The  first  thing  to  be  done  is  to  diminish  the  volume  of  the 
protruded  bowel  by  gentle  methodical  pressure,  or  by  cold 
applications.  Ambrose  Pare  proposed  to  prick  the  intestine 
in  order  to  let  out  the  gas.  When  these  means  fail  the  wound 
must  be  divided  before  the  reduction  is  attempted. 

The  patient  being  placed  on  his  back,  with  his  thighs  flexed 
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so  as  to  relax  the  abdominal  muscles,  the  operator  presses  down, 
the  hernia  with  his  left  hand,  while  with  the  right  he  intro- 
duces a  hernia  director  into  the  upper  part  of  the  wound.  The 
director  is  then  passed  beneath  the  peritoneum,  and  guides  the 
blade  of  the  hernia  knife  in  the  division  of  the  stricture.  The 
operator  should  take  care  that  the  protruding  bowel  does  not 
overlap  the  groove  of  the  du-ector,  and.  that  the  knife  does  not 
wound  the  non-protruding  portion  of  bowel.  The  left  index 
finger  may  serve  as  a  guide  to  the  knife  instead  of  a  director. 

When  the  director  cannot  be  introduced,  the  integument 
should  be  divided  layer  by  layer  as  far  as  the  peritoneum. 
The  surgeon,  pressing  the  bowel  down  with  his  left  hand,  passes 
the  finger  of  the  same  hand  up  to  the  superior  angle  of  the 
wound,  and  by  careful  and  repeated  incisions  reaches  the 
peritoneum,  which  is  then  divided  with  the  help  of  a  director. 

WOUNDS   OF  THE   INTESTINES, 

(See  Plate  LIX.) 

If  the  wounded  bowel  remain  within  the  abdominal  ca,vity, 
it  will  be  only  necessary  to  prevent  the  occurrence  of  inflam- 
mation by  antiphlogistic  measure?..  But  when  the  abdominal 
wound  is  large  and  permits  of  the  coils  of  intestine  being  easily 
drawn  out,  there  is  nothing  to  prevent  a  search  being  made  for 
the  wound  in  the  bowel,  which,  if  more  than  ^  of  an  inch  in 
length,  may  be  closed  with  a  suture. 

Hereafter  a  description  will  be  given  of  the  operations  by 
means  of  which  an  artificial  anus  may  be  established .  At 
present  it  will  suffice  to  mention  those  measures  which  are 
usually  adopted  to  obtain  an  immediate  cure  by  bringing 
together  the  edges  of  the  wound,  without  interfering  with  the 
intestinal  tube. 

These  measui-es  will  vary  according  as  the  wounds  are  longi- 
tudinal or  transverse, 

1.  Longitudinal  rvounds. 

Palfyn's  metJwd.— This  consists  in  fastening  the  lips  of  the 
intestinal  wound  to  the  peritoneal  surface  of  the  abdominal 
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wound.  For  tliis  pm-pose  a  silk  thread  passed  through  the 
edges  of  the  wound  keeps  them  in  apposition,  while  the  ends 
of  the  thread  fastened  outside  support  the  bowel  against  the 
external  wound.  This  plan,  though  easily  carried  out,  may 
lead  to  the  formation  of  an  artiticial  anus. 

LedrarCs  operation. — More  complicated  than  the  preceding, 
it  involves '  the  same  principle.  Several  pieces  of  thread, 
about  \  of  an  inch  apart,  are  passed  in  the  same  manner  as  in 
Palfyn's  operation.  The  ends  of  the  thread  are  then  united, 
and  twisted  in  such  a  manner  as  to  ensure  the  approximation 
of  the  edges  of  the  wound,  the  contraction  of  the  intestinal 
wall,  and  the  ultimate  closure  of  the  wound.  The  bundle 
formed  by  the  ends  of  the  threads  is  fixed  outside  the 
abdomen. 

Operation  of  M.  Reyhard  (fig.  2,  Plate  LIX.).— This 
operation  has  also  for  its  object  the  adhesion  of  the  visceral 
to  the  parietal  peritoneum.  A  small  longitudinal  piece  of 
wood,  rounded  at  its  angles,  is  taken,  and  a  thread  passed 
through  two  holes  made  in  its  centre  about  \  of  an  inch 
apart.  This  little  plate  thus  suspended  by  the  thread  is  intro' 
duced  into  the  wound  of  the  bowel,  like  a  button  through  a 
button-hole.  The  two  ends  of  the  thread  are  outside  the 
intestine.  Each  is  then  passed  through  a  needle,  and  one 
lip  of  the  intestinal  wound  is  to  be  perforated  from  within 
outwards  with  one  of  the  needles,  while  the  other  needle  is  to 
be  passed  through  the  other  lip.  The  coil  of  thread  thus  in- 
cludes the  plate  and  the  two  edges  of  the  wound  in  the  bowel. 
The  threads  are  then  carried  through  the  edges  of  the 
abdominal  wound,  from  within  outwards,  in  the  same  manner 
as  they  were  passed  through  the  intestinal  wound.  The  bowel 
is  then  reduced,  and  in  tying  the  threads  externally  the  Avooden 
plate  keeps  the  external  surface  of  the  bowel  closely  applied 
to  the  abdominal  peritoneum. 

M.  Reyhard  cuts  the  thread  two  days  after  the  operation. 
The  plate  of  wood,  being  released,  passes  along  the  bowel  and 
is  rejected  per  anvm. 

F'ig.  2  represents  a  transverse  section  of  the  bowel  a})plied 
against  the  parietal  peritoneum  by  M.  licybard's  plate  :  b.  b,  b, 
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bowel ;  e,  wooden  plate  ;  d,  coil  of  thread  ;  d,  d,  external 
knot  of  tlie  thread  which  passes  through  the  abdominal 
wall,  a,  a. 

A.  Cooper's  ojJei'ation. — When  the  intestinal  lesion  is  very 
slight,  it  may  be  seized  with  a  pair  of  forceps,  and  a  ligature 
applied  to  it  as  if  it  were  a  blood  vessel. 

M.  Joierfs  method. — The  edges  of  the  wound  are  perforated 
by  several  pieces  of  thread,  then  reversed  in  such  a  manner 
that  by  tying  them  the  serous  surfaces  are  kept  in  apposition. 

M.  Moreau  Boutard's  operation. — The  mucous  membrane 
of  the  bowel  being  everted  is  excised,  and  interrupted 
sutures  are  applied  so  as  to  keep  in  contact  the  cut  surfaces. 
One  end  of  each  thread  is  cut  near  the  knot,  while  the  other 
end  should  be  passed  through  the  abdominal  wall  in  order  to 
ensure  the  immediate  union  of  the  edges  of  the  wound  and 
their  adhesion  to  the  wall  of  the  abdomen. 

Tlie  continued  suture,  described  at  page  7,  is  applicable  to 
wounds  of  the  intestine.  The  thread  serves  the  purpose  of 
fixing  the  bowel  to  the  external  wound,  and  at  the  end  of  five 
or  six  days  it  can  be  gently  withdrawn. 

The  operation  of  M.  Meybard. — This  is  a  modification  of 
the  continued  suture.  A  sewing  needle  is  used,  with  a  double 
thread,  to  the  free  loop  of  which  is  fixed  a  small  plug  of 
lint.  The  operation  is  commenced  by  piercing  the  parts  from 
within  outwards  near  the  angle  of  the  wound.  The  small 
plug  fixes  one  end  of  the  thread,  and  afterwards  serves  the 
pm^pose  of  drawing  the  thread  along  with  it  in  the  motions. 
"When  the  continued  suture  has  been  applied  the  whole  length 
of  the  wound,  the  doubled  thread  is  separated,  the  free 
ends  of  the  threads  are  tied,  and  are  then  cut  close  to  the  knot. 
The  bowel  is  then  returned  and  the  thread  cuts  its  way  through 
the  parts  to  which  it  is  applied,  and  falls  into  the  bowel, 
where  it  is  expelled  with  the  stools. 

31.  Gely's  operation. — The  quilted  suture  (PI.  LIX,  fig.  1), 
In  order  to  understand  this  operation  the  reader  should 
refer  to  the  description  of  the  above  plate.  A  waxed  thread 
is  armed  at  each  end  with  an  ordinary  needle.  One  of  them 
is   thrust  into   the   bowel   parallel    to    the    wound    outside 
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and  behind  one  of  its  angles,  and  about  |  of  an  incb  from 
it.  The  other  needle  is  applied  in  the  same  manner  to 
the  opposite  edge  of  the  wound.  The  threads  are  then 
crossed  ;  the  needle  on  the  left  side  passing  over  to  the  right, 
and  vice  versa.  With  each  thread  another  stitch  is  made 
exactly  like  the  first,  taking  care  to  enter  each  needle  at  the 
point  from  which  the  other  escapes.  This  manoeuvre  is 
afterwards  repeated  as  many  times  as  the  extent  of  the 
wound  renders  necessary.  That  being  done,  each  stitch 
should  be  properly  tightened  before  the  threads  are  tied. 
This  may  be  done  by  seizing  with  a  pair  of  dissecting  forceps 
each  transverse  stitch  and  even  each  of  the  two  threads 
which  compose  it,  making  slight  traction,  and  at  the  same 
time  pressing  down  the  edges  of  the  wound.  There  is  nothing 
to  prevent  their  being  so  exactly  adjusted  that  it  is  impossible 
to  perceive  externally  any  trace  of  the  threads  by  means  of 
which  the  union  has  been  accomplished.  When  the  operation 
is  over,  it  only  remains  to  tie  the  two  threads,  and  to  cut 
them  close  to  the  knot.  The  needles  used  should  be  a  little 
larger  than  the  thread,  so  that  the  latter  may  easily  follow  the 
needle.  The  bowel,  on  each  side,  should  be  perforated  at 
least  ^  of  an  inch  outside  the  wound,  that  is  to  say,  at 
Such  a  distance  that  the  two  lines  formed  by  the  lateral 
stitches  should  be  |  of  an  inch  apart.  The  distance 
between  the  apertures  where  the  needle  respectively  enters 
and  leaves  the  bowel  should  be  at  the  most  ^  of  an  inch. 
M.  G61y  recommends  the  suture  to  be  tightened  as  soon  as  two 
stitches  have  been  made  on  each  side,  and  at  once  to  fasten 
them  ofE  with  a  small  knot.  Se^vang  silk  of  moderate  thick- 
ness is  what  M.  Gely  chooses  for  this  purpose. 

2.   Transverse  wovnds.. — Invaginatum. — The  a2)2^roa;imation 
of  seroits,  and  mucous  surfaces. 

Ilamdohr''s  plan. — This  consists  in  introducing  the  upper 
margin  within  the  lower  margin  of  the  wound,  and  keeping 
them  in  contact  by  means  of  a  few  sutures.  This  plan  has 
been  modified  by  Hermans,  Sermale,  and  Richter. 

Direct  union  of  the  ed(jes-ofthe  wound, — Duvergcr''s  ojwation. 
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— Duverger  made  use  of  a  portion  of  a  bullock's  trachea, 
furnished  with  pieces  of  thread  disposed  at  equal  distances, 
each  end  of  which  was  provided  with  a  curved  needle.  The 
trachea  was  introduced  into  the  two  ends  of  the  bowel,  and  the 
needles,  passing  through  the  intestinal  tube  from  within  out- 
wards, ensured  the  edges  of  the  divided  bowel  being  fixed  and 
approximated  over  the  trachea,  while  the  fastening  of  the 
threads  preserved  the  union. 

M.  Joherfs  operation. — When  the  omentum  gets  in  front 
of  the  wounded  bowel  a  fold  of  it  may.  as  M.  Jobert  recom- 
mends, be  interposed  between  the  approximated  edges  of  the 
bowel  and  united  by  a  few  sutures  applied  in  the  manner 
adopted  by  Ledran. 

Union  of  the  serous  surfaces.  —  Adhesion  between  serous 
membranes  is  readily  affected  provided  the  surfaces  are  kept 
suflS-ciently  long  in  contact.  Mucous  membranes,  on  the  other 
hand,  unite  with  more  difficulty,  and  the  adhesion  of  mucous 
and  serous  membranes  cannot  be  directly  accomplished. 
These  facts,  which  are  demonstrated  by  Kichat  and  Richeraud, 
led  to  further  researches,  and  gave  origin  to  the  following 
operations. 

^M.  Joherfs  operation  (fig.  3). — The  two  ends  of  the 
bowel  are  separated  from  the  mesentery  for  the  space  of  ^ 
an  inch  in  order  to  facilitate  the  invagination  of  the  upper 
within  the  lower  portion  of  the  bowel.  The  hemorrhage 
resulting  from  the  cut  mesentery,  if  slight,  need  not  be  inter- 
fered with,  and  at  all  events  a  temporary  ligature  will  be 
sufficient  to  arrest  it.  The  surgeon  then  seizes  with  his  left 
hand  the  upper  portion  of  the  wounded  bowel,  while  with 
his  right  hand  he  passes  from  within  outwards  a  needle 
(bearing  a  thread  of  sufficient  length)  through  the  wall  of  the 
intestine  about  \  of  an  inch  from  the  wound.  The  thread 
thus  passed  through  the  upper  portion  of  the  bowel  is  held 
by  an  assistant.  A  second  thread  is  passed  in  the  same 
manner  into  the  upper  portion  of  the  bowel,  at  a  point  exactly 
opposite  the  first. 

The  surgeon  then  turns  in  the  border  or  edge  of  the  lower 
portion  of  the  bowel,  the  result  of  which  is  to  turn  inwards 
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the  serous  surface.  Each  of  the  two  ends  of  the  threads  held 
by  the  assistant  is  passed  through  a  needle  which  the  operator 
using  his  finger  as  a  guide,  introduces  into  the  bowel  in  such 
a  manner  as  to  perforate  from  within  outwards  the  double  or 
inverted  edge  of  the  lower  portion.  The  other  end  of  the 
same  thread  is  passed  through  the  gut  in  the  same  manner, 
about  ^  of  an  inch  from  the  first  end  (fig.  3  a). 

The  same  operation  is  gone  through  with  the  free  ex- 
tremities  of  the  second  thread,  b,  and  then  all  that  is  necessary 
to  secure  the  invagination  of  the  bowel  is  to  make  slight  and 
methodical  traction  upon  the  threads.  The  latter  drag  the 
upper  portion  of  the  bowel  within  the  lower  one,  and  the 
invagination  being  completed,  the  threads  may  be  fastened 
off,  or  a  few  sutures  may  be  applied.  Finally  the  bowel  is 
returned  into  the  abdominal  cavity,  and  the  threads,  brought 
together  in  the  lower  angle  of  the  wound,  are  kept  externally 
in  position  by  means  of  a  small  piece  of  diachylon. 

31.  Lemherfs  operation  (fig.  4  &  4  his;  see  description 
of  PI.  LIX). — This  operation  allows  of  the  serous  surfaces  being 
approximated  by  means  of  a  corrugation  and  inversion  of  the 
edges  of  the  wound.  For  this  purpose  as  many  threads  should 
be  taken  as  the  number  of  sutures  required,  and  each  thread 
should  be  provided  with  a  needle.  The  latter,  having  been 
inserted  from  without  inwards,  about  \  of  an  inch  fi'om  the 
wound,  should  make  its  exit  about  ^  or  of  ^  an  inch  above 
the  wound,  and  then,  having  again  entered  the  bowel  \  of 
an  inch  below  the  wound,  should  be  brought  out  ^  of  an 
inch  further  down.  The  figs.  4  &  4  his  show  the  course  of 
the  thread.  The  edges  of  the  wound  should  then  be  turned 
fn,  the  thread  tied,  its  ends  cut  off  near  the  knot,  and  the 
bowel  returned. 

M.  Denaris  operation  (fig  6). — The  adhesion  of  the  serous 
surfaces  is  here  secured  through  the  medium  of  a  foreign 
body.  M.  Denan  provides  himself  with  three  silver  or  silver 
plated  collars.  One,  the  central  collar,  is  about  |  of  an 
inch  in  depth  and  the  same  in  width.  The  two  others  are 
scarcely  I  of  an  inch  in  depth  ;  but  their  diameter  is 
greater  than  that  of  the  first,  so  that  the  bowel  can  be  inter- 
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posed  and  kept  in  position  between  the  central  collar  and  the 
two  others. 

The  two  ends  of  the  bowel  are  separated  from  the  mesentery 
to  the  extent  of  ^  an  inch.  The  two  narrow  collars,  the 
diameter  of  which  is  the  largest,  h,  &,  are  separately  introduced 
within  each  end  of  the  bowel,  the  free  border  of  which  is 
turned  over  the  collar,  h,  h.  Whilst  one  of  the  collars  is  thus 
covered  all  round  by  the  borders  of  the  bowel,  the  collar,  a,  is 
inserted,  which  keeps  the  bowel  turned  inwards,  and  by  its 
pressure  prevents  the  border  of  the  intestine  slipping  out  of 
place.  The  collar,  a,  which  is  only  introduced  in  its  half,  is 
then  engaged  in  the  other  collar,  l,  where  it  also  keeps  the 
bowel  inverted. 

In  order  to  fix  this  apparatus  and  keep  the  collars  in 
position,  an  intestinal  suture  must  be  applied.  The  surgeon 
above  mentioned  uses  a  needle  and  silk  thread.  He  passes 
the  needle  above  the  collars,  and  brings  it  out  below  them,  /, 
having  passed  it  beneath  the  central  collar,  a.  In  the  nest 
place  the  needle  re-enters  its  point  of  exit,  /,  is  passed  between 
the  bowel  and  the  external  collars,  /,  and  brought  out  at  g. 
Fig.  6  represents  the  course  of  the  thread,  d,  d,  d\  d',f,f',  g. 
The  two  ends  are  then  tied,  cut  off  short,  and  the  bowel 
returned.  This  proceeding  leads  to  the  mortification  and 
separation  of  the  two  inverted  edges,  the  serous  surfaces  of 
which  adhere  between  the  outside  collars.  The  latter  are  set 
free  within  the  bowel  and  are  passed  ^«?r  amim.  The  central 
collar  may  consist  of  a  spring  of  elastic  steel,  which  can  be 
taken  hold  of  with  a  pair  of  forceps,  and  easily  introduced 
within  the  silver  collars. 

M.  Amussafs  o_peration  (fig.  5). — M.  Amussat  introduced 
into  the  bowel  a  cork,  a,  a,  enlarged  at  each  end,  and  having 
a  hole  through  its  centre.  He  then  invaginated  the  two  ends 
of  the  bowel,  and  tied  them  over  the  cork  with  the  thread,  b,  b^ 
The  foreign  body  sets  up  inflammation  and  subsequent  adhe- 
sion of  the  serous  surfaces.  The  ligature,  after  cutting  its  way 
through  the  tissues  which  cicatrise  over  it,  falls  into  the  bowel, 
from  whence  it  is  expelled  along  with,  the  piece  of  cork. 

RemarTis. — The  operations  that  have  just  been  described 
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have  not  been  all  performed.  To  judge  of  their  relative  value 
we  must  study  the  conditions  on  which  the  success  of  the 
operation  essentially  depends.  On  one  hand,  the  facility  with 
which  serous  surfaces  unite  when  brought  into  contact,  on 
the  other  hand,  the  impossibility  of  securing  the  direct  adhe- 
sion of  two  membranes  that  differ  in  theii-  nature,  permit  of 
our  drawing  a  well-marked  line  between  the  value  of  one 
opersition  and  that  of  another,  and  all  we  have  to  do  is  to 
consider  which  kind  of  operation  offers  the  most  chance  of 
success.  The  great  point  is  to  bring  into  apposition  the  serous 
surfaces  of  the  edges  of  the  wound.  Moreover,  the  surfaces 
must  be  brought  into  exact  contact  throughout  the  whole 
extent  of  the  wound,  and  the  contact  should  be  maintained 
in  such  a  manner  as  not  to  allow  of  any  matter  escaping  into 
the  abdomen.  The  diameter  of  the  bowel  must  at  the  same  time 
be  diminished  as  little  as  possible,  and  no  projection  of  the 
parts  should  offer  any  obstacle  to  the  passage  of  its  contents. 
Lastly,  the  fewer  the  sutures  the  less  constriction  there  will 
be,  and  the  less  chance  of  any  accidents  occurring  afterwards. 

M.  Gely's  operation,  applied  to  longitudinal  wounds,  fulfils 
better  than  any  other  operation  the  conditions  which  are  so 
essential  to  the  exact  closure  of  the  wound ;  the  only  draw- 
back to  it  being  that  it  exposes  the  bowel  to  the  accidents 
which  a  number  of  stitches  frequently  entails.  The  simple 
suture  and  M.  Eeybard's  operation  (a  modification  of  the 
glover's  suture),  are  perhaps  exempt  from  the  inconvenience 
of  the  quilted  suture. 

The  same  principles  are  applicable  to  transverse  wounds. 
The  operation  of  M.  Gely  may  be  recommended  ;  and  that  of 
M.  Lembert  has  been  performed  on  the  living  subject  by 
M.  J.  Cloquet. 

M.  Denan's  operation,  which  is  easy  of  execution,  has  been 
performed  on  the  living  subject  by  M.  Guersant.  The  autopsy 
showed  that  the  most  perfect  cicatrization  of  the  bowel  with- 
out any  constriction  had  taken  place.  The  inconvenience 
which  may  result  from  the  pressure  of  metallic  bodies  in  the 
bowel  has  induced  M.  Bourgcry  to  use  collars  made  with  some 
eubstance  of  sufficient  consistence  or  solidity  to  remain  in  its 
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place  just  so  long  as  to  secure  the  formation  of  peritoneal 
adhesions,  and,  on  the  other  hand,  sufficiently  changeable  and 
hygrometric  as  to  become  afterwards  much  softened,  and  even 
to  be  converted  into  a  paste  that  can  be  easily  expelled  by  the 
bowel.  Collars  of  gelatine  that  have  been  hardened  by  means 
of  a  coating  of  some  sedative  oil  answer  the  purpose  very  well. 

PLATE  LIX. 
WOUNDS    OF    THE    INTESTINE. 

Fig.  1. — M.  Gely's  quilted  suture. — The  surgeon  takes  a  silk 
thread  that  is  well  waxed  and  armed  with  a  needle  at  each 
end.  One  of  the  needles  is  passed  through  point  h,  above,  and 
\  of  an  inch  external  to  the  upper  angle  of  the  wound,  and 
is  brought  out,  from  within  outwards,  at  point  c,  a  |  of 
an  inch  below.  The  second  needle  enters  at  point  &',  and 
comes  out  at  point  c'.  The  figure  illustrates  this  first  step 
of  the  operation.  The  ends,  a,  a,  of  the  thread  are  then 
crossed  in  front  of  the  wound  in  such  a  manner  that  the 
thread  from  point  c'  re-enters  at  c,  and  the  thread  from 
point  G  re-enters  at  c'.  The  needles  then  make  their  exit 
at  d  and  d'.  Another  crossing  of  the  threads  is  made ;  that 
issuing  from  d'  re-enters  the  bowel  at  d,  as  was  done  above 
at  c'  and  e.  This  proceeding  is  continued  as  far  as  \  of 
an  inch  below  the  wound,  where  the  threads  are  tied  in  a 
knot.  Externally,  the  closure  of  the  wound  is  secured  by  a 
double  thread,  which  crosses  it  in  the  direction  of  h,  h',  c,  c', 
d,  d' ,  e,  e',  and  approximates  the  serous  surface  of  its  edges  ; 
internally,  two  threads  run  parallel  with  the  direction  of  the 
wound,  ??,  c,  dj^  e,  and  V,  c',  d',  e',  thus  making  the  union  still 
more  secure. 

Fig.  2. — M.  ReyhardJs  operation. — The  illustration  shows  a 
transverse  section  of  the  bowel  and  of  the  abdominal  wall  on 
a  level  with  the  wound  :  a,  «,  wall  of  the  abdomen  ;  &,  5,  &, 
bowel ;  c,  tablet  introduced  into  the  bowel ;  d,  d,  d,  suture 
of  thread  passing  through  and  keeping  in  apposition  the  tablet, 
the  bowel,  and  the  abdominal  wall. 

Fig.  3. — Tratisrerse  mound  of  the  lowel. — M.  Joherfs  opera- 
tion, — A-pposition  of  the  serous  surfaces. — Two  silk  threads, 
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a,  «,  and  Z>,  perforate  the  upper  end  of  the  bowel.  At  the 
lower  end  the  edge  of  the  bowel  has  been  turned  mwards, 
while  the  thread,  provided  w-ith  a  needle  at  each  end,  passes 
through  this  inverted  edge,  and  maintains  the  inversions. 
When  traction  is  made  upon  the  threads,  a  and  &,  the  upper 
end  of  the  bowel  is  invaginated  within  the  lower  portions, 
and  by  this  means  the  serous  surfaces  are  brought  into  con- 
tact. 

Fig.  4  &  4  his. — J/.  Lemherfs  ojyeration. — The  number  of 
needles  and  thread  required  in  this  operation  must  be  in  pro- 
portion to  the  number  of  sutures  to  be  applied.  One  thread, 
a,  is  inserted  at  a',  and  di'awn  out  at  h  ;  it  then  passes  over 
the  transverse  wound,  re-enters  the  bowel  at  6',  and  again 
makes  its  exit  at  c.  The  other  threads  are  applied  in  the 
same  manner. 

Fig.  4  l)\s.  represents  the  course  of  the  thread,  «,  J,  c,  d,  e, 
through  the  wall  of  the  abdomen,  A.  It  is  only  necessary  to 
pull  the  thread  and  to  tie  it  in  order  to  bring  the  serous 
surface  of  the  edges  of  the  wound  into  contact  with  each 
other,  B. 

Fig.  5. — 31.  Amnssa.fs  ojJeration.—Longiiu^iwsl  section  of 
the  bowel,  sho\\dng  the  cork,  a,  a,  over  which  the  two  ends 
of  the  bowel  are  bound  by  the  thread,  h,  b,  the  mucous  sui-- 
face  of  one  end  being  brought  into  contact  with  the  serous 
surface  of  the  other. 

Fig.  6. — Denan's  operation. — Longitudinal  section  of  the 
bowel  and  of  the  collars  or  rings,  showing  the  disposition  of  the 
apparatus  employed :  a,  central  collar ;  h,  h,  the  two  eccentric 
collars,  less  deep,  but  broader  than  the  central  one,  a.  One 
thread,  d,  d,  d',  d',f,f',  g,  keeps  it  all  in  position. 

The  edge  of  the  upper  portion  of  bowel,  c',  is  folded  round 
the  upper  collar,  Z*,  and  that  of  the  lower  portion,  c',  is  folded 
in  the  same  manner  over  the  other  collar,  h'. 

The  central  collar,  a,  keeps  the  edges  of  the  wound  inverted 
and  presses  them  against  the  internal  surface  of  the  two 
collars,  J,  h'.  By  this  means  the  serous  surfaces  of  the  intes- 
tinal wall  are  brought  into  contact.  The  thread,  d,  d',f,  /',  g 
keeps  the  collars  in  place. 
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PLATE    LX. 

HERNIA. 

SFRCtICAL  ANAT03IY  OF  THE  INGUINAL  REGION. 

Fig.  1. — The  skin  and  the  subcutaneous  cellular  tissue  have 
been  raised  throughout  the  whole  extent  of  the  region  :  a,  a, 
the  superficial  layer  of  the  subcutaneous  fascia.  Superficial 
vessels,  e.  e,  perforate  the  meshes,  i,  of  the  fascia. 

Fig.  2. — Deep  layer  of  the  superficial  fascia;  the  meshes, 
J,  h,  are  large :  d,  d,  fibres  of  the  dartos ;  e,e,e,  superficial  vessels 
converging  towards  the  crural  arch,  and  passing  through  the 
apertures  with  which  the  superficial  fascia  is  riddled. 

Fig.  3.  —  The  superficial  fascia  is  removed.  Below  this 
layer  is  seen,  in  the  abdominal  region,  the  external  oblique, 
a,  and  its  aponeurosis,  h  ;  and  in  the  crural  region,  the  fascia- 
lata,  c,  c.  The  cribriform  fascia  still  remains ;  numerous 
glands,  e,  /.  are  scattered  over  this .  layer,  whichj  covers, 
moreover,  the  femoral  sheath.  The  subcutaneous  fascia ,  of 
the  thigh,  d,  d,  has  been  turned  back.  It  covers  the  ganglions, 
and  becomes  united  at  the  crural  arch  with  the  subcutaneous 
fascia  of  the  abdomen.  The  cribriform  layer  of  cellular  tissue, 
which  joins  externally  the  aponeurosis  of  the  fascia-lata,  <?, 
is  a  part  of  the  deep  layer  of  the  superficial  fascia. 

Fig.  4. — The  cribriform  layer  is  separated  from  the  fascia- 
lata,  c,  and  raised  with  a  tenaculum,  d.  Beneath  this  layer  lie 
the  femoral  vessels :  the  vein,  /,  and  artery,  g,  enclosed  in  a 
cellular  sheath  of  funnel  shape,  e,  e.  The  cavity  of  the 
funnel-shaped  sheath  is  divided  into  three  compartments  by 
partitions  which  separate  the  artery  from  the  vein.  The 
internal  compartment  containing  a  femoral  gland  is  that 
which  is  the  seat  of  crural  hernia. 
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PLATE  LXI. 

CONTINUATION    OF    THE    SURGICAL    ANATOMY    OF 
THE  INGUINAL  EEGION. 

Fig.  1. — A  part  of  the  external  oblique,  with  its  aponeurosis, 
a,  is  removed.  Beneath  is  seen  the  internal  oblique,  6.  The 
aponeurosis  of  the  external  oblique,  c,  detached  from  its 
upper  part,  a,  is  tui-ned  down  over  the  thigh.  This  portion  of 
the  aponeurosis  is  inserted  at  Poupart's  ligament,  or  the  crural 
arch,  which  will  be  described  presently  (figs.  6  &  6). 

Fig.  2. — After  the  removal  of  the  external  and  internal 
oblique  muscles,  the  transversalis  muscle,  a,  is  exposed ;  and  the 
inguinal  canal,  h,  commences  beneath  the  inferior  fibres  of  this 
muscle  ;  d,  spermatic  cord  seen  in  the  inguinal  canal.  The 
aponeurosis  of  the  external  oblique,  which  contributes  to  the 
formation  of  the  inguinal  canal,  being  removed,  the  relatiojis 
of  the  cord  with  the  inferior  fibres  of  the  transversalis  muscle 
are  brought  into  view.  The  femoral  vessels,  c,  leave  the  iliac 
fossa  below  the  fibres  of  the  transversalis,  and  enter  the  crural 
region  after  they  have  passed  beneath  Poupart's  ligament  (see 
fig.  5). 

Fig.  3. — All  the  muscles  of  the  abdominal  wall  are  removed; 
and  the  aponeurosis  of  the  external  oblique,  a,  as  shown  in 
figs.  1  &  2,  is  turned  down  over  the  thigh.  The  transversalis 
fascia,  l,  is  next  exposed,  and  on  removing  the  lower  portions  of 
this,  the  peritoneum,  c,  will  be  seen  covering  the  coils  of  intes- 
tine. The  spermatic  vessels  and  the  vasa  deferentia  unite  to 
form  the  spermatic  cord,  d.  Fibres  of  the  transversalis  fascia 
are  prolonged  over  the  cord,  and  form  one  of  its  coverings,  the 
proper  fibrous  tumc  of  the  cord ;  e,  the  track  of  the  epigastric 
artery  (see  PI.  XVII.,  fig.  1). 

Fig.  4. — This  represents  the  posterior  or  peritoneal  surface 
of  the  abdominal  wall,  the  anterior  surface  of  which  has> 
from  before  backward,  been  described  above  (figs.  1,  2,  &  3), 
layer  by  layer.  This  surface  of  the  peritoneum  shows  the  small 
fossae  which  are  produced  by  the  projection  of  the  viscera 
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beneath  it. — a,  the  bladder  drawn  down  with  a  tenaculum  ; 
H,  H,  cut  vessels. 

The  external  inguinal  fossa  ^  e,  corresponds  to  the  abdominal 
ring,  or  to  the  abdominal  orifice  of  the  inguinal  canal  through 
which  passes  the  spermatic  cord.  Internally  this  fossa  is 
bounded  by  the  epigastric  artery,  which  courses  between  the 
peritoneum  and  the  abdominal  muscles.  This  artery  (see 
PI.  XVII.)  passes  beneath  the  cord,  and  is  consequently  found 
internal  to  the  hernias  which  commence  at  the  external  fossa 
(External  or  Oblique  Inguinal  Hernias,  see  PL  LXIV.  fig.  1). 

The  internM  inguinal  fossa,  d,  is  situated  between  the  pro- 
jection of  the  epigastric  artery,  /,  and  the  projection  formed 
by  the  obliterated  umbilical  artery,  g.  This  fossa  corresponds 
to  the  inguinal  canal,  and  internal  inguinal  hernias  (see 
PI.  LXIV.,  fig.  2),  which,  pushing  the  peritoneum  in  this 
direction,  appear  internal  to  the  epigastric  artery. 

A ;  third  fossa,  or  vesico-inguinal  fossa,  formed  by  the 
projection  of  the  umbilical  artery  and  the  projection  of  the 
external  border  of  the  rectus  muscle,  corresponds  to  the 
external  ring  or  orifice  of  the  inguinal  canal.  Hernias  which 
commence  at  this  fossa  are  direct.     H,  H,  crural  vessels. 

iig.  5 — Poupart's  ligament,  or  the  crural  arch. —  Ginibernaf  s 
ligament. — a,  anterior-superior  spinous  process;  &,  horizontal 
ramus  of  the  pubis ;  c,  c,  Poupart's  ligament,  or  the  crural 
arch  ;  /,  anterior-inferior  spine  of  the  ilium. 

Poupart's  ligament,  or  the  crural  arch,  is  formed  by  a  strong 
aponeurotic  bridle  extending  from  the  spine  of  the  ilium,  a,  to 
the  spine  of  the  pubis. 

Gimhernat'' s  ligament,  c,  is  formed  by  the  lowest  fibres  of 
the  crural  arch,  which  are  reflected  from  before  backwards, 
and  are  inserted  close  to  the  pectineal  line,  h.  This  ligament, 
the  aponeurotic  expansion  of  the  crural  arch,  by  its  reflected 
direction  from  before  backwards,  forms  a  sort  of  partition 
which  separates  the  fossse,  described  above,  from  the  crural 
canal.  Another  ligament,  d,  associated  with  the  crural 
arch,  becomes  separated  from  it,  and  is  inserted  upon  the 
ileo-pectineal  line.  This  ligament,  the  ileo-j^ectineal  hand, 
bounds  on  the  outside  an  orifice  that  is  bounded  above  by  the 
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crural  arch,  inside  by  Gimbernat's  ligament,  c,  and  below  by 
the  ramus  of  the  pubis,  h.  This  opening  gives  passage  to 
vessels,  and  nerves,  and  crural  hernia  begins  at  this  spot. 
If  the  reader  bears  in  mind  that  crural  hernia  always 
follows  the  internal  compartment  of  the  femoral  sheath,  he 
will  understand  its  relations  to  Gimbernat's  ligament,  rela- 
tions of  which  we  shall  have  more  to  say  hereafter. 

Fig.Q, — A  tenaculum,  «^,  raises  the  crural  fascia ;  h,  Poupart's 
ligament,  or  the  crural  arch.  The  anterior  wall  of  the  crural 
canal  is  removed,  by  whicb  the  crural  artery,  d,  on  the  outside, 
and  the  crural  vein,  e,  on  the  inside,  are  brought  into  view ; 
/.  the  spermatic  cord  coming  out  of  the  external  ring  of  the 
inguinal  canal.  The  explanation  of  Plates  LX.  and  LXI.  will 
make  the  following  description  of  the  inguinal  and  crural 
canals  more  intelligible. 

The  ingninal  canal. — This  canal  is  a  hollow  passage  through 
the  substance  of  the  abdominal  wall,  and  gives  passage  to  the 
spermatic  cord  in  the  male,  and  to  the  round  ligament  in  the 
female.  Its  direction  is  oblique  from  above  downwards,  from 
without  inwards,  and  from  before  backwards.  In  it  are  to  be 
seen  two  openings :  one  internal  and  above,  the  abdominal 
or  internal  ring  ;  the  other  external  and  below,  the  external 
ring. 

The  internal  ring  is  formed  by  an  opening  in  the  transver- 
sal] s  fascia  for  the  passage  of  the  cord.  We  have  seen  that  this 
fascia  is  prolonged  upon  the  cord,  and  forms  one  of  its  cover- 
ings (PI.  LXIV.,  fig.  2  ;  and  PI.  LXI.,  fig.  3).  It  is  in  the 
external  inguinal  fossa  of  the  peritoneum  (Fig.  4,  ^,  PI.  LXI. ) 
that  this  passage  lies. 

After  the  transversalis  fascia  has  given  passage  to  the  cord 
by  the  internal  ring,  it  is  connected  with  the  crural  arch,  where 
is  likewise  attached  the  aponeurosis  of  the  external  oblique, 
which,  in  its  turn,  gives  passage  to  the  cord  by  the  external 
ring.  It  follows,  therefore,  that  the  inguinal  canal  lies  between 
these  two  membranes,  the  fascia  and  aponeurosis,  and  in 
the  furrow  formed  by  their  union  at  the  crural  arch.  This 
furrow,  indeed,  constitutes  its  lower  wall  or  floor.  The  upper 
wall  is  formed  by  the  lower  fibres  of  the  internal  oblicjue  and 
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transversalis.  The  external  ring  is  formed  bv  tlie  separation 
of  the  fibres  of  the  aponeurosis  of  the  external  oblique.  It  is 
between  the  iiillars  formed  by  the  separation  of  these  fibres 
that  the  spermatic  cord  escapes. 

The  external  pillar  is  inserted  into  the  spine  of  the  pubis, 
and  the  internal  pillar  into  the  symphysis  pubis.  The  sepa- 
ration of  these  pillars  is  bridled  over  above  and  below  by 
transverse  fibres,  the  intei'columnar  fibres  arising  from  a  pro- 
longation of  the  aponeurotic  fibres  of  the  external  oblique  of 
the  opposite  side.  The  result  is  that  the  positions  of  the  body 
in  which  the  abdominal  muscles  are  contracted  tighten  the 
external  ring  by  the  tension  of  the  aponeurotic  pillars. 

The  length  of  the  inguinal  canal  varies  from  one  and  a  half 
to  two  inches.  Its  direction  is  parallel  to  that  of  the  crural 
arch,  which  forms  its  lower  wall,  and  from  which  it  is  about 
half  an  inch  distant.  The  orifice  where  the  external  ring 
is  situated  is  about  an  inch  external  to  the  symphysis  pubis. 

In  the  infant  the  two  rings  are  closer  together,  and  almost 
in  juxta-position ;  and,  further,  the  peritoneum  often  com- 
municates with  the  tunica  vaginalis.  Hernias  may  in  that 
case  commence  in  the  canal,  and  descend  into  the  scrotum 
without  having  a  proper  sac.  This  anatomical  disposition  of 
the  peritoneum  always  places  hernias  external  to  the  epigastric 
artery. 

In  females  the  inguinal  canal  only  contains  the  round  liga- 
ment of  the  uterus  and  a  few  vessels.  Its  abdominal  opening 
is  reduced  to  a  simple  cleft,  a  circumstance  which  explains 
the  rarity  of  inguinal  hernia  in  this  class  of  patients,  and  the 
frequency  of  crural  hernia. 
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PLATE  LXII. 

SUEGICAL   ANATOMY    OF    THE    SCROTUM,    AND    OF 
THE  SPERMATIC  CORD. 

Fig.  1  — a,  penis  drawn  to  the  left ;  h,  h,  1),  skin  of  the  scro- 
tum; <?,  <?,  c,  c,  the  superficial  fascia  lining  the  skin;  d,  the 
dartos ;  e,  the  fibrous  tunic  or  intercolumnar  fascia ;  /,  the 
aponeurotic  fibres  of  the  external  oblique  ;  7i,  the  fibrous  or 
proper  covering  of  the  cord  ;  g,  the  spermatic  cord  cut  close  to 
its  exit  from  the  ring. 

Fig.  2, — Anatomy  of  the  spermatic  cord. — a,  aponeurotic 
fibres  of  the  external  oblique  ;  b,  l,  the  intercolumnar  fascia 
arising,  from  the  circumference  of  the  inguinal  ring;  c.  e, 
cremaster  muscle;  d,  <?,the  proper  fibrous  covering  of  the  cord 
derived  from  the  cremasteric  fascia ;  e,  a  sound  passed  beneath 
the  spermatic  vessels ;  /,  vas  deferens. 

Fig.  3, — a,  the  testicle  ;  h,  h,  h,  &,  the  tunica  vaginalis  ;  c,  c, 
the  fibrous  covering  of  the  cord, . 

The  dissection  of  the  scrotum  from  without  inw^ards  exposes 
the  coverings  of  the  testicle  in  the  following  order  : — 

The  skin  of  the  scrotum  (fig.  1,  b,  h,  h)  is  thin,  elastic,  suscep- 
tible of  being  relaxed  under  the  influence  of  heat,  and  of  con- 
tracting itself  under  the  influence  of  cold.  It  is  lined  with  a 
layer  of  cellular  tissue,  forming  a  superficial  fascia,  c,  c,  which 
is  continuous  with  the  superficial  fascia  of  the  abdomen.  The 
skin,  and  the  fascia  which  lines  it,  form  one  pouch  for  the  two 
testicles.  This  pouch  is  grooved  externally,  and  in  the  middle 
line  by  a  well-marked  raphe. 

The  dartos,  d,  then  forms  two  distinct  pouches,  composed 
of  reddish  and  very  contractile  fibres.  These  fibres  appear  to 
arise  from  the  circumference  of  the  ring  over  the  fibrous  tunic. 
The  fib)'ovs  tunic,  or  intercolumnar  fascia,  6;,  is  an  expansion 
of  the  aponeurosis  of  the  external  oblique.  It  quits  the  tendi- 
nous fibres  of  that  muscle  at  the  margin  of  the  external 
inguinal  ring,  and  provides  the  cord  and  the  testicle  '\\-ith 
a  strong  covering. 

The  cremaster  (fig.  2,  c,  c)  is  situated  beneath  the  fibrous  tunic. 
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This  muscle,  which  is  very  thin,  and  which  is  formed,  ac- 
cording to  M,  J.  Cloquet,  of  the  lower  fibres  of  the  internal 
oblique  dragged  down  by  the  descent  of  the  testicle,  forms 
for  the  spermatic  cord  a  covering  composed  of  muscular  loops 
with  their  concavity  above,  commencing  with  a  fasiculus  of 
fibres  at  the  circumference  of  the  ring,  and  joining  another 
fasiculus  which  is  inserted  into  the  pubis. 

The projyer  fibrons  coat  (fig.  1,  h,  and  fig.  2,  d)  follows  next. 
It  is  a  prolongation  of  the  fascia  transversalis  and  sub-peritoneal 
tissue. 

In  the  midst  of  these  coverings  are  situated  the  sjjermatiG 
vessels  and  the  vas  deferens.  The  vessels  are  in  front  of 
the  vas  deferens.  The  walls  of  the  latter  are  strong,  thick, 
and  resisting.  In  the  operations  that  are  performed  with  the 
view  of  tying  the  vessels  it  is  necessary  to  recognise  this  duct, 
and  to  carefully  isolate  it. 

The  tunica  vaginalis  (fig.  3,  &,  V)  covers  the  whole  testicle 
except  above  and  behind.  Sometimes  this  pouch,  as  it  may 
be  called,  communicates  with  the  peritoneum,  of  which  it  is  a 
prolongation.  It  is  often  the  seat  of  a  considerable  effusion  of 
serum  (hydrocele),  and  when  there  is  a  communication  with 
the  peritoneum,  by  making  pressure  upon  the  swelling  the 
fluid  can  be  made  to  flow  back  into  the  abdomen.  The 
surgeon  should  always  make  sure  that  there  is  no  such  commu- 
nication before  he  injects  any  irritant  fluids  into  the  tunica 
vaginalis  for  the  purpose  of  radicaJly  curing  the  hydrocele. 
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PLATE  LXIII. 


A  THEOKETICAL  EXPLANATION  OF  THE  FORMATION 
OF  HERNIAS. 

Tlic  drawings  represent  a  sectwn  jJassmg  tlirovgh  an  oj>ening 
hi  the  ahdomen,  and  also  hernias  of  the  hon-el. 

Fig.  1, — a,  abdominal  opening;  h,  h,  h,  the  bowels  pushing 
before  them  the  peritoneum,  c,  c,  c,  c,  and  having  a  tendency  to 
enter  the  opening,  a.  Only  the  peritoneum  has  commenced  to 
enter  the  opening,  a ;  it  is  the  first  step  in  the  formation  of 
the  sac. 

Fig.  2. — The  bowel,  &,  &,  &,  and  the  peritoneum,  c,  have  cleared 
the  opening,  a,  a.  Here  the  process  is  more  advanced  than  in 
the  first  figure ;  but  the  sac,  c.  c,  c,  c,  has  not  yet  become  narrow 
or  contracted  at  the  opening ;  its  neck  is  not  yet  formed. 

Fig.  3. — b,  b,  the  heriiiated  coil  of  intestine  enclosed  in  the 
peritoneal  sac,  c.  The  sac  is  dilated  into  a  pouch  or  bladder, 
c,  and  is  narrowed  on  a  level  with  the  opening,  a,  a.  This 
contracted  part  of  the  sac  is  called  its  neck. 

Fig.  4. — Formation  of  the  sac  hy  the  peritoneum. — On  a  level 
with  the  opening,  a,  a,  the  walls  of  the  sac,  d,  forming  its  neck, 
become  considerably  thickened,     c,  c,  c,  the  body  of  the  sac. 

Fig.  5. — Sometimes  there  is  more  than  one  sac,  one  above 
the  other,  e  and  d.  When  the  sac  has  been  pushed  down 
along  with  its  organised  and  thickened  neck,  a  second  sac, 
situated  above  the  other,  may  be  formed  with  a  neck  equally 
organised.  The  peritoneum  forming  the  sac  is  thickened  all 
round  the  necks. 

Fig.  6. — But  when  the  first  neck  is  not  completely  de- 
tached from  the  abdominal  opening,  a,  a,  a  second  sac,  d,  may 
form  by  the  side  of  the  first,  d. 

Fig.  7. — a,  a,  the  opening  in  the  abdomen  completely  strangu- 
lating a  coil  of  intestine,  b. 

Fig.  8. — The  abdominal  opening  strangulating  only  a  portion 
of  the  bowel. 
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PLATE  LXIV. 
SUEGICAL  ANATOMY  OF  HERNIAS. 

Fig.  1. — Exiemal  inguinal  liernia  and  its  coverings. — The 
incision  through  the  skin,  the  subcutaneous  cellular  tissue,  and 
the  superficial  coverings,  a,  a,  bring  into  view  the  aponeurosis 
of  the  external  oblique,  h  ;  the  fibrous  coat,  c,  covered  by  the 
origin  of  the  fibres  of  the  cremaster.  Below  is  the  hernial  sac, 
d,  formed  by  a  portion  of  peritoneum,  in  which  is  seen  the 
epiploon,  e,  with  a  coil  of  intestine,  /. 

Fig.  2. — Internal  inguinal  hernia. — The  skin  and  the  subcuta- 
neous cellular  tissue  has  been  removed,  a  ;  along  with  a  portion 
of  the  aponeurosis  of  the  external  oblique,  &,  the  peritoneum, 
6%  is  exposed ;  the  commencement  of  the  spermatic  cord,  d ; 
the  epigastric  artery,  e,  passing  beneath  the  cord ;  a  hernial 
sac  laid  open,  /,  situated  inside  of  the  artery,  and  enclosing 
a  coil  of  intestine,  g. 

Fig.  3. — Crural  liernia. — The  skin  of  the  abdomen,  «,  being 
to  a  great  extent  removed,  the  aponeurosis  of  the  external 
oblique,  &,  is  exposed,  as  well  as  the  spermatic  cord,  c.  Below 
the  crural  arch  will  be  seen  the  femoral  vessels,  d  ;  and  internal 
to  these  vessels  a  hernial  sac,  <?,  laid  open,  and  containing 
a  coil  of  intestine,  /.  To  complete  the  anatomical  description 
of  the  inguinal  region,  see  Plates  XVI.  and  XVII. 


276  OPERATIVE  SURGERY 

PLATE  LXV. 

RADICAL   CURE   OF   HERNIA. 

Figs.  1,  2,  &  3. — 31.  Gerdy's  operation. 

Fig.  1. — The  operator  introduces  the  index  finger  of  his  left 
hand  into  the  inguinal  canal,  and  folds  back  the  skin  of  the 
scrotum.  A  needle-carrier,  «,  passed  over  the  finger  as  far  as 
the  bottom  of  the  cul-de-sac,  perforates,  from  within  outwards, 
both  it  and  the  anterior  wU  of  the  inguinal  canal,  and  at  the 
same  time  carries  outwards  the  first  loop  of  thread,  h. 

Fig.  2. — Having  passed  the  first  double  thread,  a,  the  needle- 
carrier,  h,  is  inserted  in  another  dii^ection,  carrying  the  same 
thread  through  a  little  lower  down,  c. 

Fig.  3. — The  threads  are  tied  over  two  quills,  a  and  h,  and 
the  loop  which  they  form  maintains  in  the  inguinal  canal  the 
organic  plug  produced  by  the  skin  of  the  scrotum,  folded  back 
like  the  finger  of  a  glove. 

Figs.  4,  5,  &  6. — The  operation  of  Bonnet,  of  Lyons. 

Fig.^. — One  pin,  a,  passed  beneath  the  spermatic  cord, 
pierces  the  hernial  sac. 

Fig.  5. — Two  pins,  a,  h,  passed  through  the  sac,  one  beneath, 
and  the  other  above  the  cord. 

Fig.  6. — The  skin  has  been  raised,  in  order  to  show  the  posi- 
tion of  the  pins,  i,  c,  with  respect  to  the  cord,  a. 

The  Opeeations. 

Compression. — This  should  only  be  practised  by  means  of  a 
bandage,  which  the  patient  attends  to  day  and  night.  It  is 
capable  of  producing  a  progressive  contraction  of  the  neck  of 
the  sac,  and  of  the  hernial  opening,  so  as  to  prevent  the  repro- 
duction of  the  hernia.  It  is  chiefly  when  the  patient  is  young 
that  we  can  expect  this  practice  to  be  successful. 

The  treatment  should  be 'persevered  in  for  at  least  a  year  ; 
and  sometimes  it  will  take  two  or  three  years  to  obtain  a  good 
result.     The  surgeon  should  give  particular  attention  to  the 
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choice  of  tlie  bandage  and  the  form  of  the  cushion.  It  is  an 
essential  point  to  close  the  hernial  orifice  exactly,  but  ^^'ith- 
out  forcing  it  in,  and  without  pressing  too  much  upon  the 
skin. 

It  may  be  worth  while  here  to  mention  cauterization  of  the 
neck  of  the  sac,  as  formerly  practised  by  the  Arabian  surgeons ; 
incision  of  the  sac,  condemned  by  J.  L.  Petit  and  by  Potts  ; 
incision  of  the  sac  described  by  Celsus ;  ligature  of  the  neck 
of  the  sac  in  order  to  produce  the  mortification  and  separation 
of  the  covering  of  the  hernia,  etc.  These  operations,  however, 
have  been  long  abandoned ;  in  this  place  only  the  moi^p  modern 
methods  will  be  described. 

M.  Behnas'  operation. — The  object  of  the  operation  proposed 
by  M.  Belmas  is  to  obliterate  the  hernial  opening  by  setting 
up  inflammation  of  the  walls  of  the  sac  through  the  introduc- 
tion of  a  foreign  body  within  its  cavity. 

The  first  method  adopted  by  M.  Belmas  consisted  in  intro- 
ducing into  the  interior  of  the  sac,  by  means  of  particular 
instruments,  a  small  pouch  of  gold-beater's  skin,  which  he 
inflated.  This  pouch,  by  filling  up  the  sac,  kept  the  hernia  re- 
duced, and  set  up  adhesive  inflammation,  which  was  followed 
by  the  complete  obhteration  of  the  hernial  opening.  For  this 
operation,  which  is  rather  difficult  of  execution,  M.  Belmas 
substituted  an  analogous  but  much  more  simple  one.  He 
used  gelatine  threads  in  place  of  the  pouch  of  gold-beater's 
skin,  the  presence  of  which  suffices  to  inflame  the  sac  ;  the 
threads  then  become  absorbed,  and  the  adhesions  remaining, 
the  obhteration  was  complete.  Out  of  ten  operations,  five 
were  successful,  three  were  partially  successful,  and  two  were 
failures. 

M.  Gerdy's  operation  (PI.  LXV.,  figs.  1,  2,  &  3).— This 
operation  is  only  applicable  to  inguinal  hernia.  It  consists  in 
obliterating  the  opening  with  an  organic  plug  formed  out  of 
the  skin  which  covers  the  hernia,  and  fixed  with  sutures.  The 
operator  pushes  up  the  skin  of  the  scrotum  into  the  ring  and 
into  the  inguinal  canal  with  the  index  finger  of  his  left  hand 
(fig.  1)  ;  while,  with  his  right  hand,  he  takes  a  particular  kind 
of  needle-carrier,  and  passes  it  over  the  finger  which  keeps  the 
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skin  pushed  up  into  the  inguinal  canal.  The  point  of  the 
needle  is  carried  up  as  far  as  the  bottom  of  the  cul-de-sac, 
and  then  a  see-saw  movement  is  giren  to  the  instrument  in 
order  to  make  it  appear  through  the  skin  of  the  abdomen. 
The  loop  is  entrusted  to  an  assistant,  and  the  needle  is  then 
withdra%vn.  A  second  puncture  is  now  made  below  the  first 
(fig.  2),  and  the  second  head  of  the  coil  of  thread,  c,  is  dis- 
engaged from  the  needle,  which  is  withdrawn. 

A  double  thread  fixes  in  the  highest  part  of  the  inguinal 
canal  the  organic  plug  formed  by  the  skin  of  the  scrotum 
pushed  up,  like  the  finger  of  a  glove,  into  the  hernial  opening. 
Tlie  whole  is  fastened  by  tying  the  heads  of  the  double  thread 
over  the  ends  of  a  gum  elastic  sound  (fig.  3). 

In  order  to  effect  the  obliteration  of  the  cutaneous  sac, 
pushed  up  into  the  inguinal  canal,  M.  Gerdy  introduces  into 
it  a  pencil  dipped  in  ammonia,  so  as  to  inflame  and  produce 
adhesion  of  the  epidermic  walls  of  the  cul-de-sac.  Simple 
dressing  is  then  applied,  and  the  patient  keeps  his  bed  for  two 
or  three  months.  One  of  the  dangers  of  this  operation  is  the 
wounding  of  the  peritoneum.  Some  patients  have  died  from 
the  operation. 

The  operation  jJCTformed  hy  M.  Bonnet,  of  Lyons  (PI.  LXV. 
figs.  4,  5,  &  6). — The  obliteration  of  the  sac  is  effected  by  pass- 
ing pins  through  its  walls.  Having  reduced  the  hernia,  he  seizes 
the  root  of  the  sac,  and  raises  the  spermatic  cord  between 
his  two  fingers.  One  pin,  provided  with  a  small  cork  head  or 
button,  is  passed  beneath  the  cord.  The  point  of  the  pin  is 
then  furnished  with  another  cork  head,  and  is  bent  round  so 
as  to  hold  the  parts  tight  between  the  two  cork  buttons.  A 
second  pin  is  passed  in  the  same  manner  above  the  cord.  In- 
flammation is  set  up  in  about  four  hours'  time.  The  pins  arc 
withdrawn  on  the  sixth  or  twelfth  day,  and  the  obliteration  of 
the  sac  is  effected  in  the  course  of  two  or  four  months. 

Injections  of  iodine  have  been  tried  by  M.  Velpeau,  as  well 
as  scarifications  of  the  sac. 

Wood's  02>eration.* — An  incision  is  made  in  the  skin  of  the 

*  Plates  from  the  Jacksonian  Prize  Essay  on  Rupture.     By  John  "Wood, 
F.R.S.,  Professor  of  Clinical  Surgery,  King's  College. 
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scrotum,  about  1^  incli  in  length  obliquely  downwards  and 
outwards  over  the  fundus  of  the  sac.  The  integument  is  then 
raised  from  the  subjacent  fascia,  for  an  area  of  about  two 
inches  in  diameter.  The  detached  fascia  is  now  invaginated 
in  the  inguinal  canal,  as  high  up  as  the  internal  abdominal 
ring,  by  means  of  the  forefinger  of  the  operator.  The  fore- 
finger which  is  supporting  the  invaginated  fascia  raises  the 
lower  border  of  the  internal  oblique  muscle  and  conjoined 
tendon,  and  in  front  of  them  the  inner  pillar  of  the  superficial 
ring;  the  needle  being  passed  along  the  finger  behind  and 


through  the  conjoined  tendon  and  internal  pillar,  the  skin  is 
next  drawn  inwards,  and  the  needle  pushed  through  it,  so 
that  the  aperture  in  the  skin  is  somewhat  external  to  that  in 
the  conjoined  tendon.  One  end  of  a  piece  of  stout  copper 
mire,  silvered,  about  two  feet  in  length,  is  then  engaged  in  the 
needle  and  drawn  through  to  the  scrotal  wound.  The  needle 
being  disengaged  from  the  wire,  is  passed  along  the  outer 
side  of  the  forefinger,  nearly  as  high  up  as  the  internal  ab- 
dominal ring;  it  is  then  pushed  through  the  external  pillar 
of  the  external  ring,  that  is  to  say,  through  the  aponeurosis,  close 
to  Poupart's  ligament,  and,  by  drawing  the  skin  outwards  to 
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meet  it,  brought  out  through  the  same  cutaneous  opening. 
Here  the  other  end  of  the  wire  is  engaged,  and  the  needle 
again  withdrawn,  so  that  a  loop  of  the  wire  then  appears  in 
the  single  cutaneous  aperture,  and  the  two  ends  of  the  wire  in 
the  scrotal  wound,  one  perforating  the  conjoined  tendon,  the 
inner  pillar  of  the  ring,  and  the  invaginated  fascia,  the  other 
perforating  the  external  pillar  of  the  ring  and  the  invaginated 
fapcia. 


The  sac  of  the  hernia  and  the  fascia  covering  it  opposite  the 
scrotal  aperture  is  now  to  be  pinched  up  between  the  finger  and 
thumb,  and  the  spermatic  cord  is  shpped  back  from  their  grasp. 
The  needle  is  then  passed  from  without  inwards,  and  a  little 
upwards  in  front  of  the  spermatic  cord,  so  as  to  include  the 
sac,  and  all  structures  in  front  of  the  cord  (fig.,  p.  279).  Either 
end  of  the  wire  is  then  engaged  in  the  needle  and  drawn 
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through,  either  puncturing  the  sac,  or,  if  possible,  passing 
altogether  behind  it.  The  loop  above  should  be  twisted,  and 
the  two  free  ends  below  should  be  twisted  several  times,  so 
as  to  contract  the  space  enclosed  within  the  wires,  A  and  B  ; 
(fig.,  p.  280);  and  lastly,  a  pad  of  bandage  being  placed  over 
the  spot,  the  twisted  ends  are  passed  through  the  loop  and 
drawn  over  the  pad,  and  a  spica  bandage  is  applied  over  all, 
so  as  to  press  firmly  upon  the  wire,  C. 

Mr.  "Wood  records  235  cases  operated  upon,  of  which  sixty- 
five  per  cent  were  radically  cured.  Of  the  earlier  cases  three 
died  from  hospital  causes,  pyaemia  and  erysipelas,  but  since 
adopting  the  use  of  wire  no  deaths  have  resulted. 

Remarks. — All  the  operations  that  have  been  tried  up  to 
the  present  day,  with  the  view  of  radically  curing  hernias,  are 
far  from  being  free  from  danger  ;  the  advantages  to  be  gained 
do  not  compensate  for  the  risk  and  the  dangers  incurred  in 
performing  them.  Further,  they  aim  at  obliterating  the  sac 
without  strengthening  the  abdominal  wall,  and  therefore,  if 
successful,  they  effect  only  a  temporary  cure.  Now  considering 
that  an  indolent  hernia  is  not  attended  with  any  imminent 
peril,  the  prudent  surgeon  will  decline  performing  operations 
that  are  frequently  unsuccessful,  and  often  fatal.  On  the  other 
hand,  experience  shows  that  compression,  practised  in  a  me- 
thodical manner  by  means  of  a  bandage,  in  many  cases  effects 
a  radical  cure.  M.  Malgaigne  has  seen  an  inguinal  hernia  cured 
in  an  old  man  of  seventy-six  years  of  age,  by  completely 
obliterating  the  inguinal  canal  by  means  of  simple  compression 
alone.  The  records  of  this  kind  of  cure  are  sufficiently  nume- 
rous to  encourage  the  exclusive  adoption  of  a  method  which  is 
not  attended  with  any  inconveniences. 

GENEEAL  STUDY  OF  HEENIAS. 

The  following  remarks  apply  to  inguinal,  crural,  and  um- 
bilical hernias  only:-r- 

Every  hernia  presents  for  consideration  :  (1)  the  protruding 
parts;  and  (2)  the  coverings  of  these  parts  or  hernial  sac. 

The  omentum  and  the  small  intestine  form  the  majority  of 
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hernias  which  enter  the  inguinal  canal,  the  crural  canal,  or  the 
umbilicus. 

If  the  bowel  alone  is  displaced  (enterocele),  the  hernia  forms 
a  rounded  tumour  of  variable  consistence,  according  as  the 
bowel  is  full  or  empty.  It  is  elastic,  tympanitic  on  percussion 
when  the  gut  is  full  of  gas,  more  or  less  soft  when  it  is  full  of 
fecal  matter. 

When  the  hernial  tumour  is  composed  of  the  omentum 
(cj^iplocele)  alone,  it  is  soft,  doughy,  and  unequal  on  pressure. 
This  kind  of  hernia  is  not  often  attended  with  symptoms  in 
the  region  of  the  digestive  passages  as  is  the  case  in  hernias  of 
the  bowel.  Lastly,  the  tumour  sometimes  consists  of  both 
bowel  and  omentum  {entero-einjjlvcelc). 

We  have  already  noticed  (Plates  LXIII.  and  LXIV.)  the 
formation  of  hernias  and  the  different  anatomical  layers  that 
form  its  envelope. 

The  true  sac  then  consists  of  those  layers  folded  over  the 
displaced  parts.  The  number  and  nature  of  the  different 
coverings  vary  according  to  the  seat  of  the  hernia ;  while  the 
whole  of  the  sac  undergoes  certain  structural  changes  accord- 
ing as  the  hernia  is  recent  or  old.  The  various  layers  which 
constitute  the  whole  of  a  hernial  sac  have  been  already  de- 
scribed seriatim ;  but  it  is  of  some  importance  to  recognize 
them  when  the  hernia  has  lasted  for  a  considerable  time.  The 
different  parts  are  glued  together  by  the  inflammatory  process, 
and  form  one  dense  hard  whole,  in  which  two  parts  only 
can  be  distinguished — the  necU  of  the  sac,  or  the  portion 
embraced  by  the  abdominal  opening,  and  the  body  of  the 
sac,  which  constitutes  its  most  developed  portion.  Inside  the 
sac  is  formed  by  a  serous  membrane,  the  peritoneum,  which  is 
smooth  in  appearance,  and  is  sometimes  filled  with  serum. 
Externally  the  sac  is  more  or  less  confounded  with  the  sub- 
cutaneous cellular  tissue.  In  time  hernial  sacs  may  undergo 
changes  of  such  a  nature  as  to  embarrass  the  operator.  They 
may  be  thickened,  ruptured,  and  full  of  serum  ;  they  may  l)c 
adherent  to  surrounding  parts ;  and  their  walls  may  be  the  seat 
of  cysts. 

Hernias  are  reducible  or  irrcducihle  and  straiujulated  with 
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or  without  adhesions.  A  hernia  is  reducible  ^yhen  it  is  easy 
to  push  the  displaced  organs  back  into  the  abdomen.  In  this 
case  the  neck  of  the  hernial  sac  is  sufficiently  large  to  admit 
of  the  return  of  either  the  bowel  or  the  omentum,  which  do 
not  then  contract  any  adhesions  either  with  the  neck  or  with 
the  bottom  of  the  sac.  Hereafter  we  shall  study  the  operative 
measures  (taxis)  by  which  hernias  are  reduced. 

Irreducible  hernia  is  that  in  which  the  sac  or  the  neck  of 
the  sac  haye  contracted  adhesion  with  the  protruded  organs. 

Obstruction. 

When  fecal  matters  collect  in  a  coil  of  protruded  bowel 
and  distend  it,  the  hernia  is  said  to  be  obstructed.  Ob- 
struction is  very  apt  to  occur  in  old  men,  and  when  hernias 
are  old  and  much  dilated.  Obstructed  hernias  are  very  pain- 
ful; and  to  the  touch  they  closely  resemble  a  fatty  tumour. 
The  taxis  will  generally  succeed  in  reducing  them ;  but  when 
the  obstruction  is  persistent,  and  the  hernia  remains  for  a  long 
time  irreducible,  it  may  then  end  in  actual  strangulation. 

Strangulation. 

A  hernia  is  said  to  be  strangulated  when  the  opening  through 
which  it  passes  is  too  tight  or  narrow  to  admit  of  its  reduction, 
and  when  the  protruded  part  is  inflamed.  This  inflammation, 
which  is  the  result  of  the  strangulation,  becomes  itself  a  cause 
of  constriction  by  increasing  the  volume  of  the  parts  involved 
in  the  hernia.  Then  follows  a  secretion  of  fluid,  with  adhesion 
to  the  neck  and  in  the  interior  of  the  sac.  The  inflammatory 
process  may  take  its  usual  course,  and  may  terminate  in  mor- 
tification of  the  hernia.  Before,  however,  this  takes  place,  the 
surface  of  the  bowel  always  presents  a  smooth  appearance, 
Avith.a  violet  tint  occasioned  by  a  stagnation  of  venous  blood. 
Later  on,  this  colour  turns  blackish,  and,  when  the  mortifica- 
tion has  commenced,  of  a  grey  ashy  colour,  with  fibrinous 
deposits. 

Seat  of  the  Strangulation. 

Piichter  thought  that  the  seat  of  the  strangulation  was  always 
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at  the  aponeurotic  rings,  and  that  a  spasmodic  contraction  pre- 
vented the  return  of  the  parts  concerned  into  the  cavity  of  the 
abdomen.  But  since  then  a  more  attentive  study  of  the  morbid 
anatomy  of  hernias  has  shown  that  in  the  great  majority  of 
cases  strangulation  takes  place  at  the  neck  of  the  sac.  This 
last  opinion  is  adopted  by  M.  Malgaigne  to  the  exclusion  of 
any  other.  According  to  this  surgeon,  when  actual  strangula- 
tion has  taken  place,  it  is  always  found  to  be  at  the  neck  of 
the  sac.  Nevertheless,  the  aponeurotic  rings  are  also  a  cause 
of  strangulated  hernias,  a  cause  which  does  not  exclude  the 
constriction  occasioned  by  the  neck  of  the  sac,  except  in' 
recently-formed  hernias,  where  the  neck  of  the  sac  is  not 
thickened. 

It  may  happen  that  the  neck  causing  the  strangulation  is 
free  in  the  abdominal  opening ;  and  in  that  case,  if  the  hernia 
is  reducible,  the  strangulation  may  continue  after  the  hernia 
has  been  returned  into  the  cavity  of  the  abdomen. 

The  neck  of  the  sac  and  the  aponeurotic  rings  are  not  the 
only  causes  of  the  strangulation.  Bridles  may  be  present  in 
the  interior  of  the  sac,  omental  adhesions,  etc.,  which  may  be 
of  such  a  nature  as  to  form  constricting  bands  and  to  inter- 
rupt the  passage  of  the  contents  of  the  bowel. 

Diagnosis. — As  strangulated  hernia  may  necessitate  the 
performance  of  a  very  serious  operation,  we  shall  briefly 
notice  the  principal  symptoms  that  characterize  the  three 
periods  of  this  accident. 

\st  period, — An  iiTeducible  swelling,  not  very  large,  and 
painful  to  the  touch.  Colicky  pains  radiate  from  the  swel- 
ing  to  the  abdomen.  Emetation  and  vomiting  of  the  contents 
of  the  stomach  take  place  first,  then  vomiting  of  bilious, 
and,  lastly,  of  fecal  matter.  Constipation,  meteorism,  and 
borborygmi,  are  also  observed. 

The  duration  of  these  symptoms  may  vary  fi'om  an  hour  to 
several  days. 

^nd  jJi'riod. — A  more  or  less  abundant  effusion  of  serum  into 
the  interior  of  the  sac ;  inflammation,  and  more  acute  pain. 
The  abdomen  is  painful  on  pressure,  and  flatulent  croakings 
are  more  audible,    Nausea  and  vomiting  continue  to  increase  ; 
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the  pulse  is  small  and  frequent ;  and  the  pinched  appearance 
of  the  features  indicate  the  extreme  uneasiness  of  the  patient. 

Brd  ^period. — The  inflammation  is  at  this  stage  succeeded  by 
gangrene.  The  pain  now  ceases;  the  vomiting  is  replaced 
by  hiccoughs ;  the  body  is  covered  with  a  cold  perspiration,  and 
the  temperature  declines  to  about  96°;  the  features  undergo 
a  change,  and  the  face  becomes  livid ;  the  pulse  becomes  small, 
thready,  and  intermittent ;  the  voice  is  trembling ;  and  the 
swelling  assumes  a  reddish  appearance,  and  often  crepitates 
under  the  finger.  The  bowel  may  then  return  into  the  abdo- 
men, and  a  rapid  and  fatal  effusion  of  fluid  takes  place  in  the 
peritoneal  cavity.  At  other  times,  the  swelling  ulcerates  and 
bursts  externally;  in  this  case  the  open  bowel  remaining 
adherent  to  the  external  wound  may  give  rise  to  an  accidental 
artificial  anus. 

The  symptoms  above  mentioned  will  enable  us  to  form  a 
differential  diagnosis  between  a  hernia  that  is  simply  obstructed 
and  one  that  is  strangulated.  Whatever  may  happen,  the 
surgeon  should  always  try  the  taxis  before  resorting  to  the 
division  of  the  stricture,  especially  if  the  strangulation  is 
recent.  But  if  the  hernia  is  old  and  very  painful,  it  is  better 
not  to  increase  the  inflammation  by  unseasonable  manoeuvres, 
but  to  resort  at  once  to  an  operation  which,  if  put  off,  may  be 
no  longer  serviceable. 

Treatment  of  Hernias. 

The  treatment  of  simple  hernia  is  either  palliative  or  cura- 
tive. 

The  palliative  treatment  consists  in  preventing  any  acci- 
dents occurring,  by  keeping  the  hernia  reduced  by  means  of  a 
bandage. 

The  object  of  the  curative  treatment  is  to  radically  remove 
the  condition. 

Another  chapter  will  be  devoted  to  the  consideration  of 
the  different  plans  and  operations  (taxis  and  kelotomy)  which 
are  called  for  by  the  accidents  to  which  hernias  are  exposed. 

Trusses. — The  application  of  a  truss  keeps  the  parts  reduced, 
and  thus  prevents  the  accidents  with  which  hernias  may  be 
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complicated,  such  as  irreducibility,  obstruction,  strangulation, 
etc.  Trusses  may  also,  under  certain  conditions  with  regard 
to  the  age  of  the  patient  and  the  character  of  the  hernia, 
be  the  means  of  effecting  a  radical  cure. 

It  is  therefore  of  importance  to  duly  recognize  what  their 
size  and  form  should  be,  in  order  to  derive  the  greatest  pos- 
sible benefit  from  them.  The  only  trusses  now  used  consist 
of  a  steel  band,  well  lined,  covered  vnth  wash-leather,  and 
terminating  in  a  fixed  or  movable  cushion,  and  of  a  shape 
that  is  most  suited  to  the  nature  of  the  case.  Formerly  a  soft 
kind  of  truss  was  in  use,  made  of  leather,  cloth,  or  some 
other  non-metallic  substance.  These  trusses  were  fixed  on  by 
a  soft  girdle,  while  a  spring  fastened  to  the  cushion  kept  up 
the  necessary  degree  of  pressure. 

The  cushion  of  the  truss  should  be  made  of  rather  soft 
material  ;  but  sometimes  it  is  made  of  wood,  ivory,  india- 
rubber,  spring-pads,  water-pads,  air-pads,  etc.  The  union  of 
the  spring  or  the  body  of  the  truss  to  the  cushion  is  called  its 
neck.  On  the  plate  which  supports  the  cushion  there  are 
hooks  or  buttons,  to  which  is  fixed  the  leather  strap  which 
completes  the  girdle.  A  strap,  made  of  leather  or  cloth,  is 
fixed  to  the  posterior  part  of  the  truss,  and  runs  from  behind 
forwards,  along  the  fold  of  the  thigh,  to  be  attached  to  one  of 
the  hooks  belonging  to  the  cushion-plate.  This  strap  keeps 
the  truss  in  position,  and  prevents  it  mounting  up.  There  are 
also  double  hernial  trusses  of  different  shapes. 

The  conditions  of  a  good  truss  are :  that  it  is  fitted  to  the 
stature  of  the  patient ;  that  it  keeps  up  a  gentle  and  constant 
pressure  upon  the  aponeurotic  opening  without  causing  any 
inconvenience. 

ApjMcation  of  the  truss. — Make  the  patient  lie  on  his  back 
and  pass  the  truss  round  his  pelvis.  Then,  having  reduced 
the  hernia,  keep  up  the  reduction  by  applying  one  hand  over 
the  inguinal  or  crural  ring,  while  the  cushion  of  the  truss  is 
adjusted  to  this  spot,  and  fixed  there  by  fastening  the  strap, 
which  is  continuous  with  the  spring,  to  the  hook  or  button 
that  is  fixed  to  the  plate  of  the  cushion.  Lastly,  pass  under 
and  fix  the  tjiigh-piccc.     The  patient  should  then  stand  up, 
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walk  a  few  paces,  and  move  the  body  in  different  positions, 
so  as  to  see  whether  the  truss  fits  well  to  the  hernia. 

When  the  truss  is  applied  to  a  crural  hernia,  the  cushion 
should  be  carried  below  Poupart's  ligament.  M.  Malgaigne 
thinks  that  movable  cushions  have,  in  a  certain  number  of 
cases,  an  advantage  over  fixed  cushions :  that  in  oblique 
inguinal  hernia  the  cushion  should  press  over  the  course  of 
the  canal  and  over  the  internal  opening,  resting  very  little  or 
not  at  all  upon  the  pubis,  according  to  the  nature  of  the 
case ;  that  in  direct  hernias  the  cushion  should  be  more 
voluminous,  fixed,  and  adjusted  to  the  pubis ;  and  that  hard 
cushions  axe  more  useful  for  maintaining  pressure  upon  the 
canal,  and  soft  cushions  for  direct  hernias. 

Eeduction  of  Heenias. 

Taxis. — By  taxis  is  meant  a  series  of  manoeuvres  by  which 
the  surgeon  is  enabled  to  return  the  displaced  parts  into  the 
cavity  of  the  abdomen.  It  is  by  manual  assistance,  applied 
directly  to  the  swelling,  that  the  reduction  of  the  hernia  is 
effected  by  means  of  this  operation. 

Position  of  the  Patient. — The  best  position  is  that  in  which 
the  abdominal  muscles  are  completely  relaxed.  Let  the 
patient,  therefore,  lie  on  his  back  with  his  head  and  shoulders 
raised  on  pillows.  The  pelvis  should  also  be  raised  in  such  a 
manner  that  the  patient's  back,  being  in  a  declivitous  position, 
the  swelling  is  a  little  above  the  level  of  the  abdominal  cavity. 
In  this  position,  the  bowels  will  not  exert  any  pressure  upon 
the  ring  through  which  the  hernia  has  to  pass.  Lastly,  raise 
the  thighs  and  flex  the  legs  upon  them. 

General  rules. — Before  describing  the  different  manoeuvres 
especially  adapted  to  this  reduction  of  particular  hernias,  the 
attention  of  the  reader  may  be  drawn  to  the  general  rules 
which,  according  to  M.  Malgaigne,  it  is  necessary  to  observe 
in  the  great  majority  of  cases — 1,  Draw  off  the  urine  in  order 
to  increase  by  so  much  the  capacity  of  the  abdominal  cavity. 
2.  Make  the  patient  breathe  freely  without  screaming  or 
moving  his  head — a  movement  which  he  is  very  apt  to  make 
for  the  sake  of  watching  the  operation — in  short,  he  must 
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make  no  effort  of  any  kind.  3.  Make  at  first  gentle  pressure 
so  as  to  be  able  to  increase  it  gradually,  and  to  continue  it  for 
a  long  time  without  bruising  the  hernia.  4.  Eeturn  those 
parts  first  which  were  the  first  to  be  protruded.  5.  Take  care 
that  the  protruded  parts  are  returned  by  the  same  chamiel  as 
that  through  which  they  were  protruded.  Thus,  in  recent 
inguinal  hernias,  the  bowel  should  be  at  first  pressed  directly 
backwards  in  order  to  pass  the  first  ring,  then  backwards, 
upwards,  and  especially  outwards,  in  accordance  with  the 
course  of  the  canal ;  and,  lastly,  from  before  backwards  again, 
when  it  may  be  presumed  to  have  arrived  at  the  second  ring. 
In  congenital  or  old  hernias  it  is  enough  to  press  the  parts 
backwards  and  a  little  upwards.  6.  And  lastly,  in  certain  ex- 
ceptional cases,  these  rules  do  not  hold  good,  and  patients 
have  themselves  a  method  of  procedure  which  it  is  as  well  to 
follow. 

Operation. 

The  surgeon  places  himself  on  the  right  of  the  patient,  and 
takes  hold  of  the  base  of  the  tumour  in  such  a  manner  as  to 
distribute  equally  the  fecal  or  gaseous  contents  of  the  hernia. 
This  manoeuvre,  by  making  gentle  pressure  over  the  abdominal 
ring,  should  have  the  effect  of  pushing  e7i  masse  the  contents 
of  the  bowel  towards  the  seat  of  strangulation  ;  but  the  reduc- 
tion would  be  impossible  if  the  operator  did  not  at  the  same 
time  take  care  to  seize  the  pedicle  of  the  hernia  with  the  view 
of  concentrating  and  contracting  the  passage  of  the  contents 
of  the  hernia  in  the  direction  of  the  ring.  This  last  manoeuvre, 
by  preventing  the  hernia  being  crushed  against  the  ring, 
allows  of  its  being  drawn  outwards,  and  of  its  being  gradually 
returned  by  the  channel  through  which  it  passed. 

Equal  pressure  should  be  made  upon  all  points  of  the 
swelling  by  applying  the  fingers  uniformly  over  its  surface. 

With  the  view  of  assisting  the  reduction,  the  patient  may 
be  recommended  not  to  breathe  so  as  to  paralyse  the  action  of 
the  diaphi'agm  upon  the  viscera.  The  application  of  cupping 
glasses  to  the  abdomen  has  also  been  suggested  for  the  pur- 
pose of  dragging  up  the  protruded  bowel. 
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It  is  very  difficult  in  an  operation  of  tMs  kind  to  adopt  one 
method  exclusively.  Tlie  attempts  that  are  made  to  reduce  a 
hernia  always  admit  of  the  simultaneous  or  successive  adop. 
tion  of  the  different  methods  of  reduction  described  by  authors. 
The  great  point  is  to  return  the  hernia  by  the  same  channel 
through  which  it  was  protruded.  When  the  reduction  takes 
place,  the  hernia  may  gradually  diminish  in  volume  and  in 
hardness,  and  then  pass  back  all  at  once.  Sudden  reduction, 
which  is  usually  accompanied  by  a  gurgling  noise,  is  a  sign  of 
an  intestinal  hernia.  A  hernia  of  the  omentum  is  generally 
reduced  without  any  noise,  and  in  a  more  gradual  manner. 

Duration  of  the  Taxis. 

If  the  taxis  be  too  prolonged,  it  may  compromise  the  suc- 
cess of  the  operation  for  the  division  of  the  stricture  which 
may  be  rendered  necessary  in  consequence  of  the  failure  of  the 
attempts  made  to  reduce  the  hernia.  31.  Amussat,  on  the 
other  hand,  is  in  favour  of  the  taxis  being  prolonged  and  com- 
plete. This  question,  however,  cannot  be  absolutely  decided 
from  a  priori  consideration.  The  surgeon,  therefore,  must 
draw  from  the  peculiar  circumstance  of  each  case  the  indica- 
tions which  should  regulate  his  conduct  in  this  respect. 
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PLATE  LXVI. 

OPERATION  FOR  DIVISION  OF  THE  STRICTURE 
(KELOTOMY). 

Fiff.  1. — A  fold  of  skin  is  raised  over  the  tumottr.  transversely 
to  the  axis  of  the  groin.  This  fold  of  skin  is  held  on  the 
inside  by  an  assistant,  and  on  the  outside  by  the  left  hand  of 
the  operator,  who,  with  his  right  hand,  cautiously  makes  an 
incision  into  the  fold.  The  incision  may  be  made  from  within 
outw-ards,  by  plunging  the  instrument,  with  its  sharp  edge 
upwards,  into  the  base  of  the  fold. 

Fiff.  2. — The  above  incision  (fig.  1)  has  merely  involved  the 
skin  and  the  subcutaneous  cellular  tissue.  'V\1ien  the  edges  of 
the  wound  are  separated,  the  swelling,  a,  is  exposed  enveloped 
in  its  several  coverings,  which  are  next  divided  layer  by  layer 
with  the  bistoury,  b,  guided  over  a  director,  c. 

Fig.  3. — Having  divided  in  succession  all  the  coverings  of 
the  hernia,  the  operator  raises  a  fold  of  the  hernial  sac  with  a 
pair  of  forceps,  a,  and  lays  it  open  with  the  bistoury,  b. 

Fig.  4. — The  hernia,  a,  is  now  exposed;   b,  omentum.     A 
director,  c,  is  inserted  between  the  hernia  and  the  seat 
stricture. 

Fig.  5. — Division  of  the  stricture. — The  su.rgeon  passes  over 
a  finger  of  his  left  hand  either  a  hernia  knife  or  a  blunt- 
pointed  bistoury,  the  blade  of  which  has  been  partially  covered 
with  lint,  and  then  proceeds  to  divide  the  stricture  upwards 
and  outwards. 

pjg^  6. — M.  VidaVs  plan. — According  to  this  method  the 
operator  presses  the  bistoury  over  a  fluted  spatula,  a. 

DIVISION    OF    THE    STRICTURE    IN    INGUNIAL 
HERNIA. 

The  operation  for  division  of  the  stricture  in  cases  of  stran- 
gulated hernia  was  first  proposed  and  described  by  Franco  in 
15G1.  Adopted  and  practised  at  a  later  period  by  Ambrose 
Pard,  it  was  pciiected  and  described  as  an  established  opera- 
tion by  Dionis. 
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The  instruments  required  for  this  operation  are — an  ordinary- 
straight  bistoury  or  scalpel,  the  hernial  knife  of  Pott  or  A. 
Cooper,  also  a  director,  a  pair  of  scissors,  a  pair  of  mouse- 
toothed  forceps,  and  one  or  two  pairs  of  dissecting  forceps. 
Several  fine  sponges  should  likewise  be  at  hand  to  absorb  the 
blood  during  the  operation.  Lastly,  several  pieces  of  dressing, 
lint,  bandages,  etc.,  should  be  provided. 

The  poitsion  of  the  jfatient  should  be  such  as  to  completely 
relax  the  abdominal  muscles.  He  should,  therefore,  be  placed 
horizontally  on  a  couch,  with  his  thighs  half  flexed,  his  legs 
flexed  upon  the  thighs,  and  his  shoulders  slightly  raised  upon 
a  pillow.  The  part  to  be  operated  upon  should  be  shaved  if 
necessary.  The  operator  should  stand  on  the  hernia  side 
of  the  patient,  with  his  assistants  near  him  on  the  opposite 
side,  to  hand  the  instruments,  stanch  the  blood  with  sponges, 
and  take  any  other  part  in  the  operation  that  circumstances 
may  render  desirable. 

As  the  object  of  this  operation  is  to  remove  the  strangula- 
tion by  dividing  the  stricture  which  causes  it,  it  naturally 
consists  of  several  principal  steps  in  which  the  surgeon  divides 
in  succession  first,  the  skin ;  second,  the  subcutaneous  cover- 
ings of  the  hernia ;  third,  the  hernial  sac ;  fourth,  the  stricture 
itself :  while  the  reduction  of  the  bowel  constitutes  the  fifth 
and  last  step  in  the  operation. 

Mrst  Stej}.— Incision  of  the  sUn  (Plate  LXVI.,  fig.  1).— The 
incision  should  be  made  in  the  long  axis  of  the  tumour,  and  to . 
an  extent  proportionate  to  the  size  of  the  hernia.  It  may  be 
made  from  within  outwards,  or  from  without  inwards;  and 
when  the  skin  is  intimately  connected  with  the  coverings  of 
the  hernia,  and  cannot  be  raised  into  a  fold  between  the  fingers, 
the  incision  should  be  made  very  cautiously.  The  essential 
point  is  not  to  wound  the  bowel.  When  the  skin  is  soft,  not 
much  adherent  to  the  subjacent  parts,  it  is  best  to  raise  up  a 
fold  of  skin  over  the  tumour.  The  operator,  holding  one  end 
of  this  fold,  while  an  assistant  holds  the  other,  makes  an  in- 
cision into  it  from  within  outwards,  or  vice  versa,  by  plunging 
into  its  base  a  bistoury  with  the  blade  held  upwards.  This 
incision  divides  the  skin  only ;  it  should  extend  nearly  |  an 
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inch  above  the  swelling.     It  is  sometimes  advisable  to  make  a 
crucial  or  T-shaped  incision. 

This  first  step  in  the  operation  is  generally  followed  by  a 
little  hfemorrhage  from  some  of  the  superficial  vessels,  which 
it  is  as  well  to  arrest  before  continuing  the  operation  by  tor- 
tion  of  the  bleeding  vessels,  or  the  application  of  cold  water. 

Second  Step. — Division  of  the  subcutaneous  coverings  of  the 
sac. — This  step  of  the  operation  must  be  performed  with  great 
caution.  Some  surgeons  make  a  direct  incision  from  without 
inwards  by  passing  over  the  surface  of  the  tumour  the  sharp 
edge  of  a  bistoury  held  like  a  fiddle-stick.  The  safer  method, 
however,  is  to  raise  with  a  pair  of  forceps  the  membranous 
coverings  of  the  hernia,  and  then  to  perforate  separately 
each  fold  seized  by  the  forceps.  Through  the  small  open- 
ing  thus  made  a  director  should  be  inserted  beneath  the 
layer  as  far  as  each  extremity  of  the  tumour,  while  with  a 
bistoury  guided  by  the  director,  and  with  its  sharp  edge 
upwards,  the  surgeon  divides  one  by  one  the  coverings  of 
the  hernia  as  far  as  the  sac.  The  number  of  the  coverings  of 
the  sac  is  variable,  and  we  have  already  enumerated  and 
described  them  when  treating  of  the  surgical  anatomy  of 
inguinal  and  crural  hernia.  But  the  age  of  a  hernia,  the 
duration  of  the  strangulation,  so  much  modify  its  relations  to 
the  parts  around  and  the  nature  of  its  coverings,  that  its 
normal  anatomy  is  no  guide  in  cases  of  this  kind,  while  it  is 
often  extremely  difficult  to  recognize  the  sac  in  the  midst  of 
the  abnormal  structures  produced  by  the  disease.  Serous 
cysts,  lumps  of  fat,  suppurating  glands,  an  old  sac,  etc.,  may 
obscure  the  operation  and  make  the  most  experienced  hand 
perilously  uncertain. 

Nevertheless,  there  are  some  signs  by  which  the  sac  may 
be  recognized.  These  are,  a  smooth  and  glistening  surface,  a 
spherical  shape,  fluctuation  from  the  presence  of  serum,  the 
omentum  or  the  bowel  seen  through  its  transparency,  etc. 

niird  Step. —  Opening  of  the  sac  (fig.  3). — The  sac  when 
once  recognized  should  be  cautiously  opened  so  as  not  to  wound 
the  bowel.  A  fold  of  the  sac  should  therefore  be  taken  up 
with  a  pair  of  mouse-toothed  forceps  between  the  convolutions 
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of  the  bowel  if  seen  through  the  transparent  sac — an  operation 
which  is  generally  facilitated  by  the  presence  of  the  serum 
which  bathes  and  distends  the  inside  of  the  sac.  An  incision 
should  then  be  made  into  the  fold  close  to  the  forceps  in  order 
to  make  an  opening  into  which  a  director  can  be  inserted. 
Guided  by  the  director,  the  sac  is  then  to  be  opened  both 
above  and  below  to  a  sufficient  extent,  but  it  is  an  object 
to  expose  the  bowel  as  little  as  possible.  This  opening  of 
the  sac  should  be  effected  as  much  as  possible  in  front 
of  it,  and  a  little  to  the  outside.  It  is  of  the  utmost 
importance  to  make  certain  that  the  sac  is  really  entered. 
The  escape  of  a  certain  quantity  of  serum  after  the  sac  has 
been  opened ;  the  facility  with  which  the  interior  of  the  sac 
can  be  explored,  either  with  the  finger  or  the  director  (pro- 
vided, of  course,  there  are  no  adhesions  between  it  and  the 
bowel)  ;  the  fact  of  the  bowel  or  the  omentum  freely  floating, 
and  not  being  adherent  to  anything  except  the  seat  of  the 
stricture, — all  these  signs  combined  will  scarcely  leave  any 
doubt  as  to  the  nature  of  the  pouch  or  sac  which  has  been 
opened.  We  may  add,  however,  that  some  hernias  (hernia  of 
the  CEecum,  for  example)  have  no  sac.  Should  this  embarrass- 
ing peculiarity  present  itself,  which  is  very  rarely  the  case, 
the  bowel  may  always  be  readily  recognized  by  the  structure 
of  its  coats. 

Generally  speaking,  the  bowel  appears  of  a  variable  colour, 
according  to  the  time  that  has  elapsed  since  the  commencement 
of  the  strangulation.  Its  surface  is  vascular,  of  a  more  or  less 
deep,  reddish-brown,  or  even  black  colour,  and  perhaps  masked 
in  some  places  by  a  layer  of  plastic  lymph.  The  omentum 
may  be  easily  unfolded  when  there  are  no  adhesions.  Figs. 
4,  5,  &  6  represent  a  coil  of  protruded  bowel  after  the  opening 
of  the  sac. 

Fourth  Step. — The  division  of  the  stricture. — Before  pro- 
ceeding to  divide  the  stricture,  the  neck  of  the  sac  should  be 
explored  with  the  finger,  and  gentle  traction  made  upon  the 
protruded  bowel,  with  the  view  of  reducing  it,  if  possible, 
without  dividing  the  stricture. 

Having  discovered  the  seat  of  strangulation,  and  that  the 
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stricture  must  be  divided,  the  operation  may  be  accomplished 
in  two  ways :  first,  by  dividing  the  stricture  to  a  sufficient 
extent,  and  on  the  side  where  there  is  no  occasion  to  fear 
the  presence  of  any  blood-vessels ;  second,  by  making  several 
incisions  at  different  points  of  the  seat  of  stricture, — a  mode 
of  procedure  that  has  been  methodized  by  M.  Vidal. 

The  division  should  be  made  with  a  hernia  knife  ;  the  sharp 
edge  of  the  instrument  should  be  inserted  beneath  the  stric- 
ture, being  passed  along  the  index  finger,  or  over*  a  director 
(figs.  5  &  6).  When  there  is  no  room  for  the  insertion  of  the 
finger,  the  director  must  be  used;  but  if  the  nail  can  be 
introduced  beneath  the  constricting  band,  the  bistoury  should 
be  passed  over  the  finger,  first  in  a  flat  or  horizontal  position, 
and  then  by  raising  the  sharp  edge  upwards,  and  at  the  same 
time  pushing  the  back  of  the  instrument  with  the  finger  on 
which  it  rests,  the  division  of  the  stricture  is  accomplished. 
Afterwards  the  index  finger  may  be  passed  in  more  deeply,  so 
that  it  may  be  possible  to  carry  the  division  a  little  further. 
During  the  operation  the  assistants  should  not  only  keep  the 
edges  of  the  wound  apart,  but  keep  the  viscera  out  of  the  way, 
as  by  getting  over  the  blade  of  the  instrument  they  may  be 
wounded,  or  obstruct  the  operation. 

M.  Vidal  has  proposed  the  use  of  a  fluted  spatula  instead 
of  an  ordinary  director,  and  which  is  particularly  useful 
when  it  is  impossible  to  follow  with  the  eye  the  track  of 
the  bistoury.  The  end  of  the  spatula  is  first  passed  between 
the  protruded  part  and  the  part  strangulating  it.  The  fluted 
surface  is  turned  upwards,  or  looks  towards  the  point 
that  is  to  be  divided.  Along  this  surface  the  bistoury  is 
passed  in  a  flat  or  horizontal  position,  so  that  its  edge  can  do 
no  harm.  To  make  the  division,  the  bistoury  must  be  turned 
on  its  axis  in  such  a  manner  as  to  raise  upwards  the  sharp 
edge,  which  should  divide  the  stricture  as  much  by  scraping 
as  by  cutting  it.  The  spatula  protects  the  bowel  from  the 
edge  of  the  knife,  and  keeps  it  out  of  the  way. 

In  England  a  hernia  director  is  employed  having  the  form 
of  a  spatula,  and  the  breadth  of  nearly  h  an  inch. 

We  have  ali-cady  remarked  that  an  attempt  at  reduction 
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should  be  made  before  resorting  to  an  operation  for  the 
division  of  the  stricture  ;  but  it  should  not  be  forgotten  that 
the  seat  of  strangulation  is  more  often  at  the  neck  of  the  sac 
than  at  the  aponeurotic  ring.  In  certain  cases,  therefore,  the 
hernia  may  be  returned  along  with  the  sac,  reduced  en  masse,  a 
circumstance  which  would  of  course  involve  the  continuance  of 
the  strangulation  after  the  reduction  of  the  hernia.  Conse- 
quently, the  surgeon  should  be  sure  about  the  precise  seat  of 
the  stricture.  Nor  should  it  be  forgotten  that  some  hernial 
sacs  have  multiple  necks,  and  that  the  seat  of  strangulation 
may  be  very  extensive,  and  may  reach  as  far  as  the  upper  ring 
of  the  inguinal  canal.  It  is  only  by  repeated  explorations  and 
divisions  of  strictures  that  the  operator  will  be  able  to  discover 
the  difficulties  that  may  be  encountered  in  operations  of  this 
kind. 

There  is  a  difference  of  opinion  amongst  authors  as  to  the 
direction,  and  the  extent  to  which  the  division  should  be 
carried.  When  the  seat  of  the  strangulation  is  at  the  external 
ring,  and  when  the  neck  of  the  sac  can  be  drawn  out  of  the 
canal,  the  division  is  easy  of  execution,  and  there  is  no  risk  of 
wounding  the  epigastric  artery.  But  when  the  stricture  is 
more  deeply  situated,  the  impossibility  of  knowing  whether 
the  hernia  is  internal  or  external  should  induce  the  surgeon 
to  act  cautiously. 

The  reader  should  refer  back  to  Plates  LV.,  LVI.,  &  LIX., 
for  a  description  of  the  more  important  anatomical  relations 
of  the  parts  concerned  in  the  production  of  hernias.  The 
division  of  the  stricture  in  an  upward  direction  is  less  dangerous 
as  respects  the  viscera  that  have  to  be  avoided :  and  by  not 
carrying  the  incision  beyond  ^  of  an  inch  in  extent,  there 
is  no  risk  of  wounding  the  artery.  In  the  case  of  external 
hernias,  the  division  outwards  allows  of  its  being  safely  carried 
to  a  greater  extent,  and  in  proportion  to  the  volume  of  the 
displaced  viscera.  For  this  reason  it  will  be  often  advisable 
to  have  recourse  to  the  multiple  division  recommended  by 
M.  Vidal. 

Multiple  division. — Where  it  is  necessary  to  enlarge  the 
abdominal  opening,  and  with  the  view  of  avoiding  such  an 
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extensive  incision  as  would  incur  the  risk  of  liEemorrliage, 
M.  Yidal  proposes  three,  four,  or  even  a  greater  number  of 
incisions  of  yV  to  |  of  an  inch  in  length. 

JU.  Malgaigne's  operation. — M.  Malgaigne  does  not  make 
the  first  incision  over  the  sac  and  the  scrotum,  but  over  the 
apparent  seat  of  strangulation,  prolonging  the  incision  upwards 
and  downwards  to  such  an  extent  as  the  obesity  of  the  patient 
and  the  volume  of  the  hernia  may  render  advisable.  All  the 
tissues  are  divided  as  far  as  the  peritoneum,  and  in  this  way 
he  has  nothing  to  fear  fi'om  the  presence  of  blood-vessels, 
which  are  kept  under  the  eye,  or  removed  out  of  the  way. 
If  the  strangulation  is  found  to  arise  from  the  constriction  of 
a  fibrous  aperture,  the  sac  itself  is  not  touched,  and  the  hernia 
is  reduced.  Otherwise  he  divides  the  neck  by  small  incisions 
from  \^'ithout  inwards ;  or  if  the  stricture  appears  very  tight, 
he  makes  a  small  incision  in  the  peritoneum,  either  above  or 
below  the  neck  of  the  sac,  and  raises  the  latter  with  a  director 
on  which  the  neck  is  divided. 

According  to  M.  Malgaigne,  the  advantage  of  this  plan  over 
all  others  is,  that  the  operator  can  see  what  he  is  doing;  in 
the  second  place,  the  Seat  of  strangulation  is  reached  by  the 
shortest  route,  and  by  the  fewest  possible  inci sions ;  and  thirdly, 
the  scrotum  and  the  sac  are  more  protected,  and  the  surgeon 
has  not  afterwards  to  trouble  himself  about  the  suppuration 
and  cicatrization  of  a  wound  that  has  been  more  or  less  useless. 
In  illustration  of  his  method,  M.  Malgaigne  cites  a  case  of 
scrotal  hernia  of  large  size.  Its  neck  was  situated  on  a  level 
with  the  abdominal  ring  ;  the  neck  of  the  sac  was  opened ;  the 
sac  for  a  few  days  became  full  of  fluid,  the  absorption  of  which 
took  place  as  fast  as  the  inflammation  of  the  wound  above 
subsided  ;  and  a  cure  was  effected  without  any  accidents 
(JMalfjaifjne  Medecine  Operatoire). 

Fifth  step. — Reduction. — In  the  case  of  an  intestinal  hernia, 
and  when  the  bowel  is  sound,  draw  the  latter  out  a  little,  divide 
any  slight  adhesions  that  may  be  present,  raise  the  buttock  so 
as  to  allow  the  intestines  to  drag  back  from  the  sac,  press 
gently  inwards  the  gas  distending  the  bowel,  and  finally  reduce 
it  bit  by  bit,  returning  first  the  parts  that  arc  nearest  the  ring. 
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When  the  bowel  is  also  accompanied  by  a  portion  of  omentum, 
the  latter  should  he  returned  last  of  all.  When  a  part  of  the 
bowel  has  become  gangrenous,  the  indications  for  treatment 
will  vary  according  to  the  extent  of  the  mischief.  If  there  is 
any  doubt  as  to  the  existence  of  gangrene,  M.  Vidal  recom- 
mends a  very  slight  and  superficial  incision  to  be  made  over 
the  diseased  portion  of  bowel.  If  the  circulation  is  still 
active,  a  large  di'op  of  blood  collects  on  the  little  wound,  if  on 
the  other  hand  the  bowel  is  gangrenous,  the  surface  of  the 
wound  remains  dry  :  in  the  first  case  the  part  may  be  reduced, 
in  the  second  it  should  not.  Where  there  is  any  doubt,  the 
diseased  part  should  be  kept  on  a  level  with  the  ring  ;  and 
should  it  be  gangrenous,  the  fecal  matters  will  find  their  way 
through  the  abdominal  opening. 

It  sometimes  happens  that  in  making  the  small  incisions 
above  mentioned,  the  bowel  is  perforated  by  the  bistoury. 
In  that  case  the  surgeon  must  have  recourse  to  one  of  the 
operations  ah-eady  described  (Wounds  of  the  Bowels),  accord- 
ing to  the  nature  and  extent  of  the  wound.  Lastly,  when  th* 
bowel  is  gangrenous  to  a  great  extent,  the  two  sound  portions 
or  ends  of  the  bowel  must  be  fastened  to  the  ring,  to  facilitate 
the  passage  of  the  faeces  through  the  upper  end  and  through 
the  abdominal  opening,  by  which  means  an  artificial  anus 
will  be  established,  and  slowly  heal.  Perhaps,  too,  it  might 
be  possible  to  excise  the  gangrenous  part,  to  unite  the  sound 
parts  by  suture,  by  one  of  the  operations  described,  and  then 
to  reduce  the  bowel. 

WTienever  it  is  necessary  to  establish  an  artificial  anus  great 
care  must  be  taken  to  preserve  the  adhesions  which  unite  the 
end  of  the  bowel  to  the  neck  of  the  sac.  The  destruction  of 
these  adhesions  will  expose  the  bowel  to  the  accident  of  return- 
ing into  the  cavity  of  the  abdomen.  If  the  stricture  should 
prevent  the  fecal  matters  from  freely  escaping  outside,  a  small 
female  speculum  might  be  introduced  into  the  upper  end  of  the 
bowel,  and  if  this  procedure  is  impossible,  or  attended  with  too 
much  danger  as  respects  the  integrity  of  the  adhesions,  the  sac 
may  be  cautiously  divided  on  the  outside. 

The  treatment  of  a  gangrenous  condition  of  the  omentum 
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depends  upon  its  extent  and  volume.  When  the  gangrenous 
portion  is  pretty  extensive,  unfold  the  omentum,  cut  off  all  the 
diseased  portion,  tie  one  by  one  the  bleeding  vessels,  and  con- 
fine the  sound  parts,  tied  as  above,  to  the  opening  of  the  ring. 
Dressings. — Having  well  cleaned  the  depths  and  the  edges 
of  the  wound,  the  latter  should  be  approximated  by  sutures, 
and  an  antiseptic  dressing,  with  a  pad  of  lint  and  a  spica 
bandage,  applied  ;  but  if  it  has  been  found  necessary  to  estab- 
lish an  artificial  anus,  the  wound  must  be  left  open,  and  a 
charcoal  poultice  applied. 

Crueal  Heenia. 

The  detailed  description  (pp.  267,  et  seq.),  and  the  illustra- 
tions (Plates  LX.,  LXI.,  &  LXIV.)  that  have  been  given  of 
crural  hernia  will  be  sufficient  to  show  its  anatomical  relations. 
When  the  extra-peritoneal  portion  of  the  caecum  and  the  sig- 
moid flexure  of  the  colon  is  the  part  protruded,  the  hernia  so 
formed  has  no  sac.  But  not  counting  these  exceptional  cases, 
crural  hernia  is  composed  of  much  the  same  elements  as  in- 
guinal hernia.  The  direction  it  takes  is,  first,  downwards  into 
the  sheath  of  the  femoral  vessels,  then  through  the  layer 
of  cribriform  fascia ;  afterwards  it  takes  another  direction, 
and  ascends  towards  the  abdomen,  under  the  skin,  and  the 
layers  of  subcutaneous  cellular  tissue.  If  the  hernia  be 
of  large  size,  it  is  on  a  level  with  the  opening  of  the  crib- 
riform fascia  that  the  neck  of  the  sac  is  formed ;  and  there 
also  is  the  seat  of  strangulation,  which  takes  place  at  the 
aponeurotic  ring  of  the  cribriform  fascia.  But  usually  the 
stricture  is  situated  at  the  upper  opening  of  the  canal,  the 
crural  ring,  or  in  the  canal,  the  neck  itself  being  in  the  latter 
case  the  seat  of  strangulation. 

The  remarks  that  have  been  made  on  the  taxis  in  cases  of 
inguinal  hernia  are  also  applicable  to  the  hernias  now  under 
consideration.  It  will  be  sufficient  to  observe  that  in  returning 
the  protruded  parts  they  should  be  made  to  follow,  inversely, 
the  circuitous  course  above  described. 
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Operation. 

One  great  aim  of  the  operator  is  to  reduce  the  hernia  with- 
out opening  the  sac.  This  can  only  be  accomplished  when 
the  constriction  is  not  constituted  by  the  neck  of  the  sac.  If, 
therefore,  the  hernia  has  not  descended  on  any  previous  occa- 
sion, the  neck  of  the  sac  will  assuredly  not  be  the  constriction. 
And  again,  if  the  knuckle  of  intestine  constricted  is  small, 
which  is  the  case  in  the  majority  of  femoral  hernias,  it  is  not 
likely  to  be  the  neck  of  the  sac  which  prevents  its  return.  In 
all  such  cases  an  attempt  to  reduce  the  hernia  vdthout  open- 
ing the  sac  should  be  made,  unless  the  length  of  time  since  the 
strangulation  took  place  or  the  symptoms  shown  by  the 
patient  give  rise  to  the  opinion  that  the  bowel  is  gangrenous, 
and  not  in  a  fit  state  to  be  returned  into  the  abdomen. 

The  most  convenient  incision  is  one  commencing  about 
J  an  inch  above  the  spine  of  the  pubes  and  carried  down- 
wards, in  the  course  of  the  tumour — somewhat  on  its  inner 
side — to  a  sufficient  length,  according  to  its  size.  As  the 
different  coverings  of  the  hernia  are  by  no  means  thick,  they 
must  be  cautiously  divided ;  and  it  is  often  impossible  to . 
raise  a  fold  of  skm  from  the  tumour.  The  fascia  j^ro^pria 
enveloping  the  sac  is  very  thin,  and  may  be  mistaken  for  the 
sac  itself — an  error  easy  to  fall  into,  from  the  fact  that  fatty 
masses  folded  over  the  sac,  and  seen  through  the  transparent 
fascia,  may  be  mistaken  for  the  omentum,  whilst  the  fascia 
itself  is  easily  separated  from  the  tissue  around,  and  when  so 
separated  presents  a  ball-Uke  appearance,  much  in  character 
like  the  hernial  sac.  Having  determined  that  the  layer  under 
observation  is  the  fascia  propria,  it  should  not  be  separated 
from  the  tissue  around,  for  by  so  doing  it  is  rendered  liable 
to  slough ;  but  it  should  be  laid  open  on  a  director  through- 
out its  length,  and  thus  the  subperitoneal  fat  and  cellular 
tissue  is  brought  into  view.  The  subperitoneal  layer  is  often 
a  mere  film  of  connective  tissue ;  but  in  fat  persons,  and  in 
persons  in  whom  the  hernia  has  long  existed,  it  presents  im- 
portant and  often  perplexing  variations.  If  this  covering  be 
simply  a  connecting  lamina,  the  sac  is  plainly  visible ;  but  if 
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containing  fat,  it  may  have  increased  to  a  thickness  of  a 
quarter  or  half  an  inch,  or  even  more,  and  may  possibly  also 
contain  a  number  of  small  serous  cysts,  each  one  of  which 
may,  when  first  seen,  present  the  appearance  of  the  sac  con" 
taining  fluid.  This  loose  tissue  should  be  cautiously  divided 
until  the  sac  of  the  hernia  is  exposed. 

The  rest  of  the  operation  differs  only  as  to  whether  or  not 
it  has  been  determined  to  open  the  sac.  If  not,  then  the 
finger  nail  may  be  carried  along  the  inner  side  of  the  sac  to 
Gimbernat's  ligament,  beneath  which  it  may  be  pushed  to 
serve  as  a  guide  for  the  hernia  knife.  Gimbernat's  ligament 
is  then  to  be  incised,  together  with  the  fibres  of  fascia  propria, 
by  cutting  directly  inwards,  or  inwards  and  upwards,  from 
the  hernia,  one  or  two  notches  being  made  according  to  re- 
quirement. Now  the  hernia  may  be  pressed  upwards  from 
the  sac  into  the  abdominal  cavity,  the  sac  itself  being  retained 
in  its  original  position.  Should  it  not  be  possible  to  empty 
the  sac  of  the  hernia,  the  rest  of  the  operation  may  be  pro- 
ceeded with.  The  sac  is  to  be  cautiously  raised  by  a  pair  of 
mouse-tooth  forceps,  and  incised  by  the  scalpel  to  an  extent 
only  sufficient  to  admit  the  director.  The  director  then  being 
inserted,  the  sac  is  to  be  laid  open.  Now  in  the  same  manner 
the  index  finger  is  to  be  passed  along  the  inner  side  of  the  gut 
to  the  crural  ring,  and  the  hernia  knife  carried  along  the 
finger,  or — if  necessitated  by  the  tightness  of  the  constriction 
— along  a  hernia  director,  to  incise  the  neck  of  the  sac, 
together  with  the  fascia  propria  and  Gimbernat's  ligament,  as 
before  described. 

Umbilical  Hernia  (Omphalocele  or  Exomphalus). 

Taxis  and  handages. — These  hernias  may  be  easily  reduced 
by  taxis :  and  they  are  kept  in  place  by  particular  kinds  of 
bandages.  In  children  it  is  usual  to  apply  some  discs  of  cork 
which  are  fastened  by  a  bandage  round  the  body. 

A  I'adical  cnre  may  be  easily  effected  in  young  patients  by 
means  of  simple  compressions.  Ligature  of  the  sac  has  been 
also  proposed.     Practised  with  success  by  Dcsault  and  Dupuy- 
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tren,  this  plan  has  been  condemned  by  Sabatier,  Scarpa,  and 
A.  Cooper,  who  have  taxed  it  with  the  production  of  convul- 
sions in  children  and  inflammation  of  the  sac. 

Kelotomy. — Umbilical  hernia  may  be  obstructed  or  strangu- 
lated, so  that  an  operation  is  imperative.  It  must  not  be  for- 
gotten that  the  coverings  of  this  hernia  are  very  thin,  and  that 
the  sac  contains  little  or  no  fluid.  The  operation,  therefore,  is 
rather  a  delicate  one.  A  +  or  T-shaped  incision  should  be 
cautiously  made ;  and  as,  in  this  kind  of  hernia,  the  neck  of 
the  sac  is  very  rarely  the  seat  of  strangulation,  some  authors 
advise  only  the  fibrous  ring  to  be  divided,  without  touching 
the  sac,  so  as  not  to  expose  the  peritoneum  to  subsequent 
inflammation.  This  recommendation  is  a  good  one,  and  should 
be  followed  when  the  hernia  is  large  and  when  it  is  not 
necessary  to  examine  the  viscera.  A  longitudinal  incision 
should  be  made  in  the  median  line,  commencing  an  inch  or 
more  above  the  tumour  ;  the  nail  may  then  be  inserted  between 
the  tumour  and  the  ring,  the  tumour  being  drawn  well  down- 
wards, and  the  linea  alba  may  be  cautiously  cut  through 
towards  the  fixiger  nail.  Multiple  division  is  preferable  to  a 
single  division  of  the  stricture ;  but  if  only  one  is  made,  its 
direction  should  be  upwards  and  to  the  left,  in  order  to  avoid 
the  remains  of  the  urachus  and  the  umbilical  vessels. 
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PLATE  LXVIl. 
ACCIDENTAL  ARTIFICIAL  ANUS. 

Fig.  L — Artificial  anus  opening  hiside  hy  two  orifices. — 
The  upper  end  of  the  bowel,  a,  and  the  lower  end,  h,  open  into 
the  bend  of  the  groin,  each  by  a  cutaneous  orifice,  ci  and  e  ;  c, 
mesentery. 

Fig.  2. — Artificial  anns  ojjeyiing  ontside  hy  one  orifice. — 
a,  upper  end  of  the  bowel ;  h,  the  lower  end,  terminating  in  a 
cul-de-sac ;  c,  partition  formed  by  the  approximation  of  the 
walls  of  the  two  ends ;  d,  external  orifice  of  the  upper  end. 

Fig.  3. — Diagrams  sJwivi7ig  the  formation  of  the  spur  or 
partition. — a,  the  upper,  and  h,  the  lower  end  of  the  bowel ;  c, 
the  partition  or  spur  formed  by  the  juxtaposition  of  the  walls 
of  the  two  ends ;  e,  mesentery ;  d,  external  orifice  of  the  upper 
end. 

In  this  figure,  the  partition,  c,  descends  as  far  as  the  external 
orifice,  d,  and  prevents  the  faeces  from  passing  into  the  lower 
end,  y,  directing  them  outside,  as  shown  by  the  arrow. 

Fig.  3  his. — Diagram  shorving  the  formation  of  the  memhra- 
nous  funnel. — The  mesentery,  by  drawing  inwards  the  spur  or 
partition,  c,  leaves  the  passage  from  the  upper  to  the  lower  end 
perfectly  free.  The  space,  d,  intervening  between  the  spur  and 
the  external  orifice,  has  been  described  by  Scarpa  under  the 
name  of  the  memhranous  funnel. 

Fig.  4, — TJie  memhranous  funnel,  after  Scarpa. — a,  a,  peri- 
toneum ;  h,  upper  end  of  the  bowel ;  c,  lower  end ;  d,  mesentery  ; 
e,  partition  ;  a  probe,  ^,  inserted  through  the  cutaneous  orifice 
into  the  membranous  funnel ;  /,  external  wall  of  the  funnel  ; 
h,  hy  anterior-superior  spines  of  the  ilium. 

Fig.  5. — Application  of  Dupuytr-en's  enterotrite. — The  in- 
strument, a,  is  introduced  through  the  external  wound  and  the 
partition  or  spur  is  seized  between  the  teeth  of  the  instrument. 

Fig  G. — Apjjlication  of  a  circular  enterotrite,  a. 
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ACCIDENTAL    ARTIFICIAL     ANUS. 
Pathological  Anatomy  (PI.  LXYII.). 

When  treating  of  the  accidents  incidental  to  strangulated 
hernia,  we  stated  that  it  may  terminate  in  gangrene  of  the 
bowel,  and  the  external  discharge  of  the  f feces  through  a  iis- 
tulous  wound  situated  within  the  fold  of  the  groin.  This 
solution  of  continuity  gives  rise  to  a  permanent  communica- 
tion between  the  bowel  and  the  outside  of  the  body,  giving 
passage  to  the  contents  of  the  bowel  by  another  opening 
besides  the  natural  one,  and  constituting  an  infirmity  which 
is  called  an  accidental  artificial  anus.  We  shall  now  notice 
the  surgical  operations  which  have  been  resorted  to  wdth  the 
view  of  combating  this  infirmity,  reserving  for  future  con- 
sideration the  operation  for  artificial  anus. 

It  is  of  the  greatest  importance  to  understand  the  disposition 
of  the  ends  of  the  bowel  above  and  below  the  solutions  of  con- 
tinuity ;  as  upon  this  disposition  the  curability  of  the  affection 
depends.  Sometimes  the  accidental  anus  is  formed  by  a 
number  of  small  openings  more  or  less  distant  from  the  bowel ; 
sometimes  the  upper  and  lower  ends  of  the  bowel  are  supported 
one  against  the  other,  like  the  barrels  of  a  double-barrelled 
gun,  having  a  parallel  direction,  and  opening  externally  by 
two  separate  apertures.  Fig,  1  of  PI.  LXVII.  shows  this 
disposition  of  the  parts :  a,  the  upper,  and  i.  the  lower  end, 
d  and  e,  the  two  external  openings  corresponding  to  the  two 
ends  of  the  bowel. 

The  upper  end  of  the  bowel  may  open  externally  by  only 
one  aperture  (fig.  2,  d),  and  the  lower  end  may  be  supported 
by  it,  and  at  the  same  time  be  separated  from  it  by  the  parti- 
tion, c. 

The  partition  or  sjmr. — This  disposition  of  the  parts  is 
brought  about  by  the  peculiar  adjustment  of  the  two  ends  of 
the  bowel  (fig.  3).  Their  walls,  e,  supported  one  against 
another,  constitute  a  sort  of  valvular  partition,  which  prevents 
the  free  passage  of  their  contents  from  the  upper,  a,  into  the 
lower  end,  b.    This  partition  has  received  the  name  of  the  spur- 


304  OPEEATIYE   SURGERY 

Further  on  will  be  described  the  operations  performed  for 
the  purpose  of  destroying  this  partition,  and  re-establishing  a 
communication  between  one  portion  of  the  bowel  and  the 
other. 

The  mcvihi'anovs  funnel. — The  mesentery,  in  consequence  of 
^the  tractions  which  it  makes  upon  the  bowel,  has  a  constant 
tendency  to  drag  it  back  into  the  abdomen,  and  to  separate  it 
from  the  abdominal  wall.  The  spur,  obeying  this  retrograde 
movement  of  the  bowel,  gets  removed  from  the  abdominal 
opening.  The  cellular  tissue  uniting  the  bowel  to  this  opening 
gives  way  a  little,  and  then  there  is  formed  beneath  the  spur 
a  sort  of  hollow  space  (fig.  3  d'),  through  which  the  faeces 
pass,  without  being  discharged  externally,  and  without  meet- 
ing with  any  obstacle  from  the  presence  of  the  spur.  In  this 
way  the  contents  of  the  bowel  have  a  free  passage  from  the 
upper  end,  a',  to  the  lower  end,  h',  and  the  accidental  anus 
undergoes  a  spontaneous  cure. 

Scarpa  has  given  the  name  me^nlranous  funnel  to  this 
passage,  which,  being  formed  little  by  little,  naturally  and 
gradually  effects  the  cure  of  these  accidental  anuses.  Fig.  4  is 
a  drawing  after  Scarpa  of  this  membranous  funnel. 

It  may  happen  also  that  the  bowel  is  parallel  to  the  ab- 
dominal wall,  and  that  the  wound  in  it  is  in  juxtaposition 
with  the  abdominal  wound,  so  that  there  is  neither  a  spur  nor 
a  membranous  funnel. 

It  will  be  seen  from  the  above  how  important  it  is  to  recog- 
nize the  dispositions  of  the  two  ends  of  the  bowel.  In  fact 
this  disposition  must  be  the  basis  on  which  the  surgeon  should 
make  his  choice  of  the  operation  to  be  performed. 

Operations. 

Palliative  treatment. — The  object  of  this  treatment  is  to 
regulate  the  evacuation  of  fecal  matters,  and  to  prevent  any  ac- 
cidents arising  from  the  obliteration  of  the  abdominal  opening. 
The  dilatation  of  the  opening  and  of  the  upper  end  of  the  bowel 
may  be  attained  by  means  of  charpic  tents,  seaweed  susceptible 
of  dilatation,  fragments  oE  prepared  sponge,  etc.     Obturators 
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have  also  been  designed,  the  form  of  which  must  vary  accord, 
ing  to  circumstances.  A  plate  of  ivory  or  of  wood  may  be 
used  to  support  the  edges  of  the  wound,  and  may  be  pierced  in 
its  centre  with  an  aperture  which  can  be  opened  or  closed 
at  pleasure. 

A  communication  may  also  be  maintained  between  the  two 
ends  of  the  bowel  by  means  of  a  large  gum-elastic  tube,  one 
extremity  of  which  is  inserted  in  the  upper  end  of  the  bowel, 
and  the  other  in  the  lower  end  ;  so  that  the  fecal  matters 
can  pass  through  the  tube  from  one  end  of  the  bowel  to  the 
other.  It  will  be  unnecessary  to  describe  in  detail  all  the 
apparatus  that  have  been  designed  in  order  to  lessen  the  in- 
convenience resulting  from  an  artificial  anus.  All  these  half- 
measm-es  but  badly  fulfil  the  object  we  have  in  view,  and  the 
distressing  infirmity  which  they  still  leave  exposed  to  serious 
dangers  calls  for  operative  measures  of  a  curative  nature. 

Curative  treatment. — Before  attempting  the  obliteration  of 
artificial  anus,  the  surgeon  should  remove  the  complications  by 
which  this  affection  is  frequently  accompanied. 

When  the  skin  is  riddled  with  holes  they  may  at  once  be 
thrown  into  one.  Sometimes  there  is  prolapse  of  the  bowel, 
and  inversion  of  the  mucous  membrane,  in  which  case  the  taxis 
should  be  applied,  and  the  reduction  effected  by  making  me- 
thodical pressure  from  the  summit  to  the  base  of  the  extrusion. 
Should  the  reduction  of  the  bowel  be  impossible,  an  opera- 
tion must  be  resorted  to,  dividing  the  abdominal  opening  by 
small  multiple  incisions  from  the  skin  towards  the  peritoneum. 

When  this  first  step  in  the  treatment  has  been  accomplished, 
the  spur  or  partition  above  mentioned  must  be  destroyed,  with 
the  view  of  f acihtating  the  passage  of  the  fseces  from  one  end 
of  the  bowel  to  the  other,  as  well  as  the  obhteration  of  the 
external  wound. 

Destruction  of  the  sjjur — DesanWs  operation. — This  surgeon 
began  the  operation  by  dilating  the  two  ends  of  the  bowel 
with  charpie  tents,  the  size  of  which  was  gradually  increased  ; 
five  days  often  elapsed  before  the  dilatation  was  complete. 
He  then  introduced  into  the  wound  a  conical  plug,  which, 
pushing   back    the    spur  in  the  direction  of  the    abdominal 
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cavity,  left  the  two  ends  of  the  bowel  facing  each  other.  When 
the  fecal  matters  were  able  to  pass  freely  from  one  end  of  the 
bowel  to  the  other,  gentle  pressure,  made  over  the  external 
wound  only,  prevented  the  escape  of  the  faces  externally,  and 
gradually  led  to  the  cicatrization  of  the  parts. 

Desault  also  used  an  ebony  holder  to  push  back  the  spur. 
Both  these  proceedings  may  give  rise  to  flatulence,  colicky 
pains,  the  retention  of  the  faeces,  and  other  inconvenience. 

With  the  view  of  not  interrupting  the  passage  of  the  contents 
of  the  bowel,  M.  Fayet,  and  afterwards  M.  Colombe,  proposed 
to  replace  the  plug  and  the  ebony  holder  by  a  gum-elastic 
tube  of  large  calibre.  The  body  of  the  tube  compresses  the 
spur,  while  its  extremities  engaged  within  each  end  of  the 
bowel  allow  of  the  free  passage  of  the  f feces.  This  operation 
was  performed  by  M.  Velpeau,  but  the  patient  died  thi-ee  days 
after  from  peritonitis. 

Compression,  however,  is  generally  insufficient.  It  cannot 
be  made  in  a  methodical  manner,  for  there  is  no  power  of 
support  on  the  part  of  the  abdominal  wall,  and  as  the  spur 
is  not  placed  between  a  medium  of  pressure  and  one  of 
resistance,  there  is  really  no  compression,  and  the  spur  is 
merely  pushed  back.  If  the  pressm'e  is  increased,  it  then 
becomes  dangerous,  for  the  adhesions  may  be  disturbed  and 
even  destroyed. 

Enterotomy . — The  object  of  this  operation  is  to  remove  the 
spur  altogether.  Schmalkalden  was  the  first  to  describe  it  in 
1798.  He  passed  a  needle  and  thread  through  the  base  of  the 
spur,  and  joining  the  two  ends  of  the  thread,  he  thus  divided 
the  spur  by  ligature. 

Afterwards  (in  1809),  this  operation  was  successfully  per- 
formed by  Physick. 

M.  Diqmytren' s  operation. — This  surgeon  made  enterotomy 
an  established  operation.  The  danger  of  perforating  the  bowel 
with  the  needle  induced  him  to  bring  about  adhesion  between 
the  walls  which  by  their  approximation  constituted  the 
spur. 

He  made  use  of  a  particular  kind  of  forceps  called  the  ente- 
rotrite.     He  seized  the  spur  between  the  teeth  of  the  instru- 
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ment,  and  gradually  compressed  it,  so  as  to  make  it  mortify 
and  fall  oS  from  t-ie  wall  of  the  bowel. 

The  enterotrite  is  composed  of  two  blades,  which  can  be 
introduced  separately,  one  into  the  tipper,  and  the  other  into 
lower  end  of  the  bowel.  The  blades  are  then  joined  together, 
as  in  the  case  of  the  midwifery  forceps,  A  screw  serves  to 
close  the  blades.  The  pressure  made  by  the  instrument 
secures  in  the  first  instance  the  adhesion  of  the  adjoining 
walls  of  the  bowel,  and  subsequently  the  division  and  separa- 
tion of  the  compressed  parts.  The  instrument  is  fixed  by 
bandages  to  prevent  its  moving  about  or  making  painful 
traction  upon  the  bowel.  At  the  end  of  the  seventh  or  eighth 
day  the  division  is  complete,  and  the  enterotrite  falls  off  of  itself. 

Delpech  has  proposed  an  enterotrite  the  ends  of  which  are 
terminated  by  enlargements  resembling  one-half  of  a  nut- shell. 
These  forceps,  much  larger  at  their  extremity  than  those  of 
Dupuytren,  are  not  easily  applied. 

M.  Liotard  has  designed  an  enterotrite  terminated  by  two 
oval  rings,  l-§-  inch  in  length  by  f  inch  in  width,  and  one  of 
which,  hollowed  out  by  a  fluting,  receives  a  corresponding 
projection  of  the  other.  The  two  blades  only  meeting  at  their 
rings,  the  latter  can  be  applied  over  the  spur,  and  thus  give 
passage  to  the  fa3ces  at  a  distance  from  the  abdominal  opening. 

M.  Jobert  thinks  the  enterotrite  should  only  be  used  for 
the  purpose  of  securing  adhesions.  After  forty-eight  hours,  by 
which  time  the  adhesions  have  taken  place,  the  instrument 
should  be  withdrawn,  and  when,  in  the  course  of  a  day 
or  two,  the  adhesions  have  become  more  organized,  the  par- 
tition may  be  cut  off  with  a  pair  of  scissors  without  dis- 
turbing them. 

Cauterization. — M.  Vidal  proposes  to  use  caustics  in  place 
of  the  enterotrite.  Each  end  of  the  forceps  should  contain 
a  small  hollow  space  which  can  be  charged  with  the  nitrate 
of  silver,  or,  what  is  better,  the  Vienna  paste.  In  this  way  the 
caustic  cannot  spread  far ;  its  action  can  be  limited,  and,  at  the 
same  time,  rapid,  and  nothing  remains  in  the  wound  after 
the  operation.  The  slough  is  gradually  thrown  off,  and  the 
ulceration  left  behind  allows  of  the  passage  of  fecal  matter. 
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Obliteration  of  the  External  Opening  in  cases 
OF  Artificial  Anus. 

The  spur  or  partition  being  destroyed,  and  a  free  communi- 
cation between  the  two  ends  of  the  bowel  having  been 
established,  the  opening  in  the  abdominal  wall  must  be  next 
obliterated.     This  obliteration  is  very  difficult  to  accomplish. 

Autoplastic  has  been  tried  by  many  surgeons,  but  without 
success.  M.  Yelpeau  practised  excision,  followed  by  sutures, 
upon  a  patient  in  1835. 

He  thus  describes  the  operation  :  "  I  included  all  the  fistula 
in  an  ellipsis,  with  the  view  of  excising  it  by  a  double  half- 
moon- shaped  incision,  and  so  as  not  to  interfere  with  the 
bowel,  or,  at  least,  its  mucous  membrane.  I  then  put  in  four 
stitches,  about  two  lines  from  each  other,  at  the  same  time 
taking  care  that  the  middle  portion  of  them  did  not  reach 
as  far  as  the  cavity  of  the  abdomen  or  the  bowel.  In  the 
next  place  an  incision,  about  two  inches  in  length,  and  extend- 
ing through  the  skin,  the  subcutaneous  cellular  tissue,  and 
the  aponeurosis  of  the  external  oblique,  was  made  on  each 
side  from  twelve  to  fifteen  lines  away  from  the  wound.  After 
the  parts  were  well  washed,  I  tied  the  threads,  and  placed  a 
fold  of  lint  in  the  lateral  wounds." 

By  adopting  this  plan,  and  by  paring  do\ATi  the  fistula, 
M.  Yelpeau  transforms  it  into  a  deep  funnel-shaped  aper- 
ture, the  widest  part  of  which  is  outside.  By  bringing 
together  the  edges  of  this  opening,  the  bottom  of  it,  which 
is  the  narrowest  part,  necessarily  closes  up  before  the  edges  of 
the  external  wound  can  be  united.  Such  is  really  the  case, 
and  the  closure  of  the  wound  in  the  bowel  is  rapidly  effected. 
The  lateral  incisions  maintain  the  skin  in  a  relaxed  state  and 
permit  of  the  lips  of  the  wound  being  easily  brought  together. 

M.  Malgaigne's  operation. — M.  Malgaigne  thinks  that  sur- 
geons have  not  clearly  recognized  the  chief  cause  of  difficulty 
met  with  in  closing  certain  abnormal  anuses,  while  others 
become  spontaneously  obliterated.  In  the  first  case  the 
bowel  reaches  as  far  as  the  cutaneous  opening,  its  valves 
direct  its  fecal  contents  towards  this  opening,  and  the  con- 
dition almost  indispensable  to  the  success  of  the  cure  is  to 
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interrupt  this  continuity  and  to  carry  back  the  valves  in  a 
contrary  direction.  Hence  the  following  operation,  which 
M.  Malgaigne  has  already  successfully  performed  on  the  living 
subject. 

The  operator  begins  by  paring  the  abnormal  channel 
throughout  its  whole  extent  as  far  as  the  bowel,  carefully 
separating  the  latter  from  its  external  adhesions,  and  remem- 
bering that  these  adhesions  are  very  slight,  and  that  by 
dividing  them  beyond  a  ^  of  an  inch  in  extent  there  would  be 
the  risk  of  opening  the  peritoneum.  He  then,  without  paring 
them,  turns  the  two  edges  of  the  bowel  inwards,  and  unites 
them  by  suture,  so  as  to  bring  them  together  by  their  ex- 
ternal surface.  In  addition  to  this  suture  he  closes  up  the 
soft  parts  of  the  skin  with  the  twisted  or  quilled  suture, 
at  the  same  time  taking  great  care  to  avoid  any  forcible 
traction  of  the  parts.  If  he  meets  with  a  loss  of  substance 
he  would  have  recourse  to  autoplastie.  In  short,  the  essential 
point  consists  in  isolating  the  bowel,  to  fold  inwards  its  two 
edges  or  lips,  and  to  close  the  external  wound  over  it. 


PLATE  LXVIII. 

OPEEATION   FOR  ARTIFICIAL  ANUS. 

Anatomy. 

Fig.  1. — The  anterior  abdominal  wall  and  the  bulk  of  the 
small  intestine  have  been  removed  ;  the  large  intestine  has  been 
preserved,  in  order  to  show  the  disposition  of  the  different 
parts  of  the  colon  :  a,  transverse  colon ;  5,  ascending  colon ; 
c,  c^cum  ;  d,  descending  colon. 

Fig.  2. — The  hach  of  tlie  hody. — The  posterior  abdominal 
waU  has  been  removed  :  /,  /,  the  vertebral  column ;  a,  the 
left  kidney,  covered  by  a  layer  of  aponeurotic  fascia  ;  h,  the 
arteries  coming  out  of  the  lumbar  vertebra.  A  portion  of 
the  peritoneum  being  removed,  the  small  intestines,  c,  are 
exposed  ;  d,  right  kidney ;  e,  right  colon. 

This  figure  shows  the  general  disposition  of  the  viscera  in 
the  lumbar  region. 

21 
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PLATE  LXIX. 
OPERATION   FOR  ARTIFICIAL   ANUS. 

Fig.  1. — The  o2)cration  'performed  on  the  ccBCum,  according  to 
tlie  plan  adopted  by  Littre. — «,  a,  dotted  line  shomng  the 
course  of  the  ascending  colon  and  of  the  cfecum  ;  h,  h,  incision 
made  into  the  right  iliac  fossa  through  the  abdominal  wall ; 
c,  c,  blunt  hooks  separating  the  edges  of  the  wound,  at  the 
bottom  of  which  is  seen  the  caecum,  d. 

Fig. 2. —  Callisen's  method — Amussaf  s operation. — a,  a.  dotted 
line  showing  the  course  of  the  left  colon  ;  &,  &,  transverse 
incision  of  the  subcutaneous  layers  ;  <?,  c,  hooks  separating 
the  lips  of  the  wound  ;  d^  d,  coils  of  thread  passed  into  the 
extra-peritoneal  portion  of  the  left  colon. 

Fig.  3  &  4. — Junction  of  the  edges  of  the  wound  in  the  bowel 
to  the  edges  of  the  abdominal  wound  by  means  of  sutures. 

Artificial  Anus.— Operation. 

The  subject  of  accidental  amis  has  already  received  full  con- 
sideration, and  the  different  plans  adopted  for  its  cure  have 
likewise  been  described. 

The  formation  of  an  artificial  amis  constitutes  a  regular 
operation,  by  means  of  which  the  surgeon  proposes  to  make 
in  a  particular  part  of  the  bowel,  and  in  the  abdominal  wall 
corresponding  to  it,  an  aperture  of  exit  for  fecal  matter, 
which,  in  certain  pathological  conditions,  cannot  be  evacuated 
by  the  natural  passage. 

According  to  M.  Amussat,  the  following  are  the  affections 
for  which  this  operation  may  be  performed  : — 

1.  Stercoraceous  tympanites,  occasioned  by  obstruction  of 
the  rectum  or  colon,  provided  that  the  obstacle  cannot  be 
overcome  lower  down,  and  the  patient's  life  is  in  danger. 

2.  Scirrous  affections  of  the  rectum  or  of  the  large  bowel 
when  they  give  rise  to  great  pain  and  inconvenience  in  de- 
fecations. 
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3.  Imperforate  rectum,  or  an  absence  of  a  portion  of  the 
bowel,  and  when  a  passage  cannot  be  established  lower  down. 

Two  methods  of  operating  are  practised  at  the  present  day. 
Th«  first  is  that  of  Littre,  who,  having  noticed  an  imper- 
forate rectum  in  an  infant  that  died  at  the  age  of  six  days, 
conceived  the  possibility  of  establishing  an  artificial  anus  by 
an  opening  through  the  abdominal  wall  and  the  sigmoid  flexure 
of  the  colon.  The  second  method  was  proposed  by  Callisen, 
of  Copenhagen,  and  consists  in  opening  the  ascending  colon 
in  the  right  lumbar  region. 

lAttreh  operation  (Plate  LXIX.). — The  instruments  re- 
quired are :  an  ordinary  scalpel,  a  director,  forceps, 
scissors,  needles,  and  wire  sutures.  The  infant  being 
placed  upon  his  back,  and  brought  under  the  influence 
of  chloroform,  an  incision  about  two  inches  long,  and 
starting  from  midway  between  the  umbilicus  and  the  ante- 
rior superior  spine  of  the  ilium,  is  continued  down  the  left 
flank  toward' s  Poupart's  Ligament.  The  various  layers  of  the 
abdominal  wall  are  divided  on  a  director  ;  and  on  the  peri- 
toneum being  opened,  the  sigmoid  flexure  is  readily  found, 
being  recognized  by  its  thick  and  knotted  appearance.  This 
piece  of  the  bowel  is  then  brought  up  to  the  wound,  opened 
longitudinally,  and  the  edges  fixed  to  the  wound  in  the  ab- 
domen  by  wire  sutures.  Plastic  effusion,  should  the  child 
survive,  will  quickly  cause  the  edges  of  the  gut  to  become 
adherent  to  the  lips  of  the  wound.  The  best  dressing  will 
consist  in  oiled  lint. 

Mr.  Edmund  Owen,  who  has  lately  had  a  successful  case  of 
this  nature,  is  of  opinion  that,  for  imperforate  rectum  where 
no  anus  can  be  established  after  careful  dissection  in  the  peri- 
neum, the  colon  should  be  at  once  opened  from  the  left  flank ; 
and,  further,  that  on  account  of  the  large  intestines  in  the 
infant  being  very  tortuous,  and  floating  in  a  mesentery,  the 
surgeon  should  never  attempt  the  extra-peritoneal  (Amussat's) 
operation.  At  the  same  time,  or  on  a  future  occasion,  a  flexi- 
ble gum-elastic  catheter  might  be  passed  through  the  lower 
piece  of  the  large  intestine  towards  the  perineum.  With  this 
aid,  Mr.  Owen  believes  the  blind  end  of  the  bowel  might  be 
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discovered  from  the  incision  in  the  perineum,  and  there  be 
opened  and  secured. 

Callisen's  ojjeratioyi  (fig,  2). — To  avoid  injuring  the  peri- 
toneum, a  result  inseparable  from  Littre's  operation,  Callisen 
proposed  opening  the  descending  colon  in  the  loins,  betw^een 
the  last  rib  and  the  crest  of  the  ilium.  In  this  part  of  its 
course  the  left  colon  can  be  reached  without  wounding  the 
peritoneum  (at  least  in  the  adult).  But  Callisen's  proposal  did 
not  meet  with  a  favourable  reception  at  the  hands  of  contem- 
porary surgeons. 

In  1830  Amussat  was  occupied  with  the  study  of  Callisen's 
proposal,  and  framed  the  rule  for  the  operation  which  we  now 
describe. 

Amvssat's  operation. — Anatomy. — The  relationship  existing 
between  the  peritoneum  and  the  lumbar  colon  must  be  well 
understood.  If  this  piece  of  the  gut  is  examined  on  its  posterior 
aspect,  after  the  removal  of  the  mass  of  muscles  which  covers 
it,  it  is  seen  that  the  posterior  third  is  uncovered  by  the  peri- 
toneum. This  posterior  part  of  the  intestine  rests  upon  the 
wall  of  the  abdomen  without  the  intervention  of  a  serous 
layer,  so  that  the  bowel  can  be  opened  without  opening  the 
peritoneum.  But  this  extra- peritoneal  part  varies  in  extent. 
Sometimes  the  peritoneum  only  just  faces  the  anterior  aspect 
of  the  colon,  whilst  at  other  times  its  folds  almost  meet  round 
the  gut. 

The  lumbar  colon  can  only  be  reached  between  the  kidney 
and  the  iliac  crest.  Its  direction  corresponds  pretty  nearly  to 
the  interval  between  the  quadratus  lumborum  and  the  trans- 
versalis  abdominis, — the  interval  corresponding  to  the  outer 
border  of  the  erector  spin^.  Sometimes,  however,  the  colon 
lies  in  front  of  the  quadratus  lumborum,  that  is,  nearer  the 
vertebral  column. 

The  colour  of  the  colon  is  dusky  green  ;  and  it  is  well  to 
bear  this  in  mind,  so  that,  in  certain  cases,  the  small  intestine, 
which  is  yellowish,  may  never  be  mistaken  for  it.  To  render 
the  extra-peritoneal  part  of  the  colon  more  accessible,  a 
few  syringofuls  of  warm  water  may  be  injected  from  the 
anus. 
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The  operation. — The  patient  must  be  placed  with  his  face 
downwards,  and  the  "body  rolled  somewhat  on  to  the  right 
side.  It  is  generally  advised  that  a  pillow  be  placed  under  the 
right  side ;  but,  as  is  pointed  out  by  Mr.  James  Lane,  such  an 
arrangement  tends  to  push  the  coils  of  small  intestines  over 
to  the  neighbourhood  of  the  left  colon.  An  incision,  three  or 
four  inches  in  length,  is  then  made  horizontally,  outwards, 
from  the  outer  border  of  the  erector  spinse,  midway  between 
the  last  rib  and  the  iliac  crest.  (It  might  be  necessary,  in  a 
very  fat  subject,  to  make  the  incision  in  the  skin  cruciform.) 
Beneath  the  skin  and  fat  the  outer  border  of  the  latissimus 
dorsis  is  seen  at  the  spinal  end  of  the  wound.  This  must  be 
divided,  as  must  also  the  posterior  part  of  the  external  oblique, 
which  lies  at  the  anterior  extremity  of  the  wound.  After- 
wards the  internal  oblique,  the  transversalis,  and  the  trans- 
versalis  fascia  are  divided,  layer  by  layer.  The  last-named 
structure  may  be  divided  more  vertically  than  the  others. 

Beneath  these  layers  lies  the  colon,  which  is  somewhat 
masked  by  layers  of  connective  tissue  and  fat  that  must  be 
manipulated  with  great  care.  The  difficult  part  of  the  opera- 
tion consists  in  recognizing  and  properly  opening  the  gut. 
Before  incising  the  gut  it  is  well  to  lay  bare  the  two  sides 
without  using  any  roughness.  On  the  dead  subject  the  colon 
is  more  readily  recognized  by  its  colour  than  it  is  in  the 
living  ;  the  colour  is  due  to  the  presence  of  fecal  matter. 
The  thick  and  *' resisting"  feel  of  the  large  intestine  is  a 
useful  help.  Should  the  intestine  be  contracted  it  will  be 
found  further  back  upon  the  quadratus  lumborum,  which 
muscle  must  be  notched,  if,  indeed,  it  have  not  been  so  treated 
already.  The  bowel  should  not  be  opened  without  due  con- 
sideration. On  the  contrary,  it  is  well  to  give  it  time  to 
become  inflated  and  bulge  out  of  the  external  wound. 

The  colon  being  recognized,  two  strong  sutures,  distant 
about  an  inch,  are  passed  through  its  walls  and  are  given  to 
an  assistant.  It  is  then  opened  by  the  scalpel,  and  an  escape 
of  ill-smelling  gas  and  liquid  follows.  The  opening  thus  made 
may  be  increased  to  any  extent  desirable  by  a  blunt-pointed 
bistoury.    A  free  escape  of  pent-up  material  then  takes  place. 
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If  thought  advisable,  an  injection  of  warm  water,  above  and 
below,  through  the  wound,  will  do  much  to  clear  the  canah 
When  further  escape  of  faeces  seems  unlikely,  the  wound  in 
the  bowel  is  fixed  to  that  in  the  skin  by  twisted  wire  sutures 
(figs.  3  &  4).  The  ends  of  the  wound  may  also  be  closed,  and 
joined  to  the  intestine  by  carefully  arranged  sutures. 

Having  twice  performed  this  operation,  M.  Malgaigne  does 
not  consider  it  necessary  to  divide  the  muscular  layers  by  a 
cruciform  incision,  as  the  fibres  contract  so  as  to  expose  the 
bottom  of  the  wound. 

Relative  merits. — Callisen's  operation  has  a  real  advantage 
over  that  of  Littre,  in  that  it  exposes  the  peritoneum  to  less 
interference,  whilst  the  artificial  anus  placed  behind  is,  in  cer- 
tain circumstancesj  less  in  the  way  than  the  anus  in  the  front 
of  the  abomen. 
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PLATE  LXX. 

OPEEATIVE  SUKGERY  OF  THE  ANUS  AND  RECTUM. 

All  the  figiires  in  this  plate  represent  the  rectum  in  vertical 
section,  and  the  course  of  a  fistula. 

Fig.  1. — Blind  internal  fistula — «,  5,  fistula;  a,  internal 
orifice  communicating  with,  the  interior  of  the  bowel,  d  ;  h, 
bKnd  end  of  the  fistula  ;  c,  anus  ;  /,  section  of  tissues  between 
the  fistula  and  the  bowel. 

Fig.  2. —  Complete  simple  fistula. — a,  &',  h,  fistulous  tract 
opening  at  a,  in  the  intestine,  d,  and  at  I,  near  the  anus  c  ;  /> 
section  of  intervening  tissues. 

Fig.  3. — Blind  external  fistula. — a,  external  orifice  of  fistula ; 
&,  fistula  and  off- shoots  ;  d,  intestine ;  c,  anus. 

Figs.  4  &  6. — Incision. — Ordinary  method. 

Fig.  4 — First  step  of  the  operation.  — c,  a  grooved  director 
is  passed  through  the  fistula,  a,  d  ;  the  index  finger,  d,  of  the 
operator  catches  the  end  of  the  instrument  in  the  intestine  at 
the  inner  end  of  the  fistula  to  hook  it  outside  the  anus. 

Fig.  6 — Second  step  of  the  operation. — Incision. — The  end  of 
the  director,  g,  has  been  brought  out ;  a,  5,  the  fistula  ;  e, 
the  blade  of  the  bistoury  lodged  in  the  groove  of  the  director, 
g,d ;  this  blade  travelling  along  the  director  will  divide  the 
bridge  of  tissues,/. 

Fig.  5  &  8. — Besaulfs  method . 

Fig.  5. — A  grooved  director,  a,  c,  h,  passed  through  the 
fistula  is  caught  by  an  instrument,  d,  introduced  into  the 
intestine.  A  bistoury,  e,  is  started  in  the  groove  of  the  direc- 
tor to  divide  the  bridge  of  tissues,/. 

Fig.  8. — The  same  operation. — The  bistoury,  e,  meets  the 
instrument,  d'.  These  two  instruments  will  be  drawn  out 
together  to  divide  the  soft  parts  in  the  angle  made  by  the 
instruments,     c',  the  grooved  director. 

Fig.  7. — Ligature. — A  thread  of  silk  introduced  into  the 
fistula,  b,  a,  reaches  the  intestine,  d,  and  passing  out  by  the 
anus,  includes  in  a  loop,  c,  a,  c',  the  organic  bridle,  /. 
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Fistula  in  ano. — Operations. 

Fistula  in  ano  is  of  several  varieties  ;  some  com;plete  (fig.  2), 
consisting  of  a  course  communicating  with  the  intestine  by 
an  internal  orifice,  and  in  the  neighbourhood  of  the  anus  by 
an  external  orifice.  The  others,  incomjilete  or  blind,  have  but 
one  opening,  their  other  end  being  a  cnl-de-sac.  The  blind 
external  fistula  has  an  opening  on  the  exterior  only,  the  track 
does  not  communicate  with  the  bowel.  The  blind  internal 
fistula  opens  into  the  rectum,  but  not  on  to  the  exterior. 
FistulEe  are  said  to  be  complicated  when  their  course  branches 
ofE  into  sinuses,  and  they  are  often  accompanied  by  much  indu- 
ration of  the  surrounding  tissues.  Such  complications  may 
require  modifications  in  the  operation  ;  but  the  chief  point  to 
be  borne  in  mind  is  to  hunt  out  and  open  up  all  offshoots,  and 
to  freely  incise  indurated  walls. 

To  learn  the  nature  and  extent  of  a  fistula,  it  is  necessary  to 
explore  with  a  blunt-pointed  flexible  probe  introduced  by  one 
of  the  openings,  and  it  is  only  after  careful  examination  in 
this  way — occasionally  once  or  twice  repeated — that  a  true 
knowledge  of  the  condition  of  the  parts  can  be  arrived  at. 

It  is  easy  enough  to  find  the  external  orifice  ;  it  is  generally 
found  to  one  side  of  the  anus,  rarely  in  front  of,  or  behind,  it- 
The  opening  is  not  always  solitary  ;  sometimes  the  surface 
of  the  integument  is  riddled  by  holes,  like  a  colander.  These 
multiple  and  branched  sinuses  may  undermine  the  skin  through 
a  great  extent,  but  they  generally  open  into  the  bowel  by  a 
single  fistula.  The  internal  opening  is  found  with  greater 
difficulty.  Generally  it  is  found  near  the  anus,  just  above 
the  internal  sphincter. 

The  surgeon,  having  first  smeared  his  left  index  finger  with 
simple  ointment,  introduces  it  into  the  rectum,  and  there 
discovers  either  a  hard  ridge,  a  depression,  or  some  irregularity 
of  the  mucous  membrane  in  which  is  situated  the  internal 
orifice.  Towards  this  spot  the  probe  must  be  directed,  and 
often  it  travels  on  to  the  end  of  the  finger  most  readily.  Fig. 
4  shows  this  exploratory  manoeuvre.  The  surgeon's  finger,  d, 
is  introduced  into  the  rectum  ;  a  grooved  director,  6-,  enters  by 
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the  external  orifice,  h,  passes  along  the  fistula,  and  impinges 
by  the  opening,  a,  on  the  pulp  of  the  finger,  d.  Important 
evidence  of  the  presence  of  a  fistula  in  ano  is  the  thicking 
about  the  anus — a  thicking  due  to  chronic  inflammatory  deposit ; 
before  searching  for  an  opening  it  is  well  to  feel  carefully  around 
the  anus  for  the  hard  and  rigid  course  of  the  burrow.  From 
the  time  of  Hippocrates  practisers  of  the  healing  art  have  en- 
deavoured to  cure  fistula  in  ano  by  cauterization  and  by  injec- 
tion of  caustic  or  irritant  fluids  ;  but  such  methods  generally 
end  in  failure  and  disappointment — occasionally  in  inflam- 
mation and  hsemorrhage. 

Ligature. — For  surgeons  or  patients  who  have  an  antipathy 
to  the  knife  in  the  treatment  of  fistulge  in  ano,  a  ligature  of 
silk,  wire,  or  hemp  has  suggested  itself.  This  method  of  treat- 
ment is  unattended  by  loss  of  blood,  which  in  some  cases  may 
be  a  matter  of  importance,  and  in  uncomplicated  eases  may  be 
successful ;  but  where  there  are  branching  sinuses  and  much 
induration  of  the  parts  nothing  short  of  free  incision  should 
be  attempted.  For  ligature  with  wire  a  small  canula  is  first 
introduced  by  the  fistula,  and  the  wire  is  passed  through  it  into 
the  rectum  and  drawn  out  through  the  anus ;  the  canula  is 
then  withdrawn  and  the  knot  tied.  Five  or  six  weeks  may  be 
required  for  the  ligature  to  cut  its  way  out.  Much  pain  is  ex- 
perienced on  the  knot  being  from  time  to  time  tightened  up, 
and,  perhaps,  after  all,  the  surgeon  is  forced  to  complete  the 
tedious  cure  by  the  bistoury.  Free  incision  is  evidently  to  be 
preferred  to  such  half  measures. 

Incision. — A  purgative  should  be  administered  on  the  even- 
ing before  the  day  of  operation,  and  an  enema  should  be 
administered  in  the  morning,  so  that  there  may  be  but  a  small 
chance  of  evacuation  taking  place  upon  the  operating-table, 
and  that  there  may  be  no  need  for , the  bowels  being  disturbed 
for  some  days  subsequently.  The  instruments  that  will  be 
required  will  be  probes,  a  grooved  steel  director,  a  scalpel, 
curved  bistoury,  straight  blunt-pointed  bistoury,  a  pan-  of 
spring  scissors  to  cut  oil  angles  of  thickened  tissue,  and  cotton 
wool  for  the  after  dressing. 

The  patient  should  be  placed  upon  the  affected  side,  and 
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the  upper  thigh,  flexed  upon  the  abdomen,  should  be  fixed  by 
an  assistant.  The  same  assistant  should  with  the  other  hand 
drag  up  the  fold  of  the  buttock.  Another  assistant  should 
take  charge  of  the  lower  leg,  whilst  a  third  steadies  the  afEected 
buttock  and  looks  after  instruments. 

Ordinary  victhod  (Fig.  4  &  6). — The  grooved  steel  director 
having  been  introduced  through  the  fistula,  and  having  been 
caught  by  the  pulp  of  the  index  finger  introduced  into  the 
rectum  (fig.  4),  is  thus  hooked  down  out  of  the  anus,  and  the 
end  is  drawn  out  over  the  opposite  buttock  (fig.  6).  The 
curved  bistoury  travelling  down  the  groove  effects  the  section 
of  the  intervening  tissues. 

The  straight  bistoury  will  be  then  found  of  great  use  in 
dividing  hard  and  thickened  bands  and  tissues  generally. 

Fig.  5  &  8  show  Desault's  method  of  operating  on  fistulfe, 
which  open  high  up  into  the  rectum ;  but  with  a  finger  of 
average  length  such  modifications  as  he  suggests  are  quite 
superfluous ;  the  secret  of  success  in  all  operations  for  fistula 
lying  in  free  and  thorough  divisions  of  sphincter,  sinuses,  and 
indurated  tissues.  It  is,  moreover,  advisable  to  let  the  wound 
taper  off  into  the  buttock ;  it  heals  much  more  satisfactorily 
than  a  deep  and  hidden  incision.  It  is  never  necessary  to 
stay  to  tie  twigs  of  the  inferior  hsemorrhoidal  vessels  ;  all 
bleeding  will  cease  when  the  wound  is  lightly  filled  with  fine 
cotton  wool,  and  when  the  thighs  are  brought  down  and 
finally  approximated. 

FISSURE    OF  THE   ANUS. 

By  fissure  of  the  anus  one  means  the  narrow  and  elongated 
painful  ulcer  which  is  found  between  the  muco-cutaneous  folds 
of  the  lower  end  of  the  rectum.  If  the  fissure  is  merely  a 
superficial  chap  at  the  exterior  of  the  anus  it  may  be  cured  by 
application  of  nitrate  of  silver  or  by  a  forcible  dilatation  of 
the  anus ;  but  when  it  is  of  greater  extent,  and  is  accompanied 
by  painful  spasms  of  sphincter,  these  means  may  be  insufficient, 
and  more  severe  treatment  is  necessary. 

Dilatation  by  sponge  tents  introduced  into  the  rectum  have 
been  advised.     The  introduction  of  the  fii'st  tents  is  very 
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painful,  but  the  fourth  or  fifth  creates  much  less  trouble.  M. 
Vidal  (de  Cassis)  speaks  highly  of  tents  prepared  with  mer- 
curial ointment  and  belladonna. 

It  has  been  advised  to  commence  the  gradual  dilatation  with 
full-sized  tents,  so  that  the  painful  treatment  may  be  rendered 
as  short  as  possible,  the  sphincter  being  quickly  and  thoroughly 
stretched.  The  tent  may  be  left  in  a  day  or  two  ;  and  after 
its  removal  an  enema  may  be  given.  Dilatation  may  be  asso- 
ciated with  cauterization. 

M.  Recamier's  treatment. — In  1838  Kecamier  showed  the 
possibility  of  curing  fissures  by  exterision  and  dilatation. 

The  patient  having  been  placed  upon  his  side,  and  brought 
to  the  edge  of  the  bed,  the  legs  are  flexed  upon  the  thighs  and 
the  thighs  upon  the  trunk.  The  surgeon's  right  index  and 
middle  fingers,  having  been  smeared  with  ointment,  are  intro- 
duced into  the  anus,  first  the  index,  then  the  middle  finger, 
and  by  this  means  the  anus  is  well  and  steadily  dilated.  The 
pain  is  acute,  but  of  short  duration,  and  R^camier  did  not 
find  it  necessary  to  administer  a  narcotic.  To  make  the 
dilatation  more  complete,  Recamier  used  often  to  introduce 
the  left  index  finger  as  well  as  the  two  mentioned  {Journal  des 
Connaissances  Medico-  Chirurgicales,  1852).  This  gradual  dila- 
tation is  unattended  by  danger,  and  is  certainly  to  be  preferred 
to  M.  Yelpeau's  method  of  excision.  Indeed,  twice  in  six  cases 
did  this  excision  fail  in  M.  Velpeau's  hands. 

Boyer's  method  of  division  of  the  sphincter  is  applicable  to 
all  fissures  which  do  not  get  well  under  other  treatment :  by 
its  means  all  spasm  and  pain  cease,  and  the  fissure  granulates 
to  the  surface. 

The  patient  having  been  prepared  for  the  operation  (as  for 
the  operation  for  fistula),  is  brought  to  the  edge  of  the  bed, 
and  a  straight  bistoury  with  a  blunt  end  is  laid  flat  upon  the 
left  index  finger  and  introduced  into  the  rectum.  The  edge 
is  then  turned  towards  the  fissure,  and  the  sphincter  incised  as 
the  knife  is  withdrawn.  A  pyramidal  wound  results,  the  apex 
being  above,  the  base  at  the  anus.  It  is  well  to  let  the  incision 
through  the  fissure  be  free.  A  light  dressing  of  cotton  wool 
is  applied  to  the  wound  ;  the  bowels  are  kept  from  acting  for 
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three  days  ;  and  at  the  end  of  five  or  six  weeks  all  is  soundly 
healed. 

Slight  but  painful  ulcers,  hidden  beneath  the  anal  folds, 
may  be  cured  by  drawing  the  edge  of  the  knife  gently  down 
their  course,  without  dividing  the  sphincter. 

Other  methods  of  treatment  have  from  time  to  time  been 
introduced,  but  as  ordinary  fissure — we  do  not  speak  of 
syphilitic  fisssure,  which,  of  course,  requires  no  operation — 
can  be  cured  by  dilatation  or  by  division  of  the  sphincter,  it 
is  quite  unnecessary  to  describe  them. 

PLATE  LXXI. 

CONTINUATION  OF  OPEKATIONS  UPON  THE 
KECTUM  AND  ANUS. 

Fig.l. — Removal  of  ]jiles. — The  piles  are  held  by  ligatures  at 
a  and  l,  and  are  removed  by  scissors,  c,  curved  on  the  flat ;  an 
ordinary  vulsellum  will  act  as  well  as,  or  better  than,  a  liga- 
ture in  holding  the  tumour. 

Fig.  2. — Excision  of  redundant  folcU  of  shin  ahout  the  anus. 
— A  fold  of  skin,  a,  held  by  the  forceps,  is  excised  by  the 
scissors,  b. 

Fig.  3. — Imjyerforate  amis. — Removal  of  small  flaps  of  skin 
to  establish  an  outlet. 

HEMORRHOIDAL   TUMOURS,   OR   PiLES. 

Piles  should  only  be  operated  on  when,  from  their  volume, 
they  obstruct  the  fecal  evacuations  ;  when  they  are  inflamed 
or  tender ;  or  when,  from  the  loss  of  blood  which  they  occa- 
sion, the  patient  is  becoming  weak  ;  or  when  they  cause 
straining  at  stool  and  prolapse  of  the  rectum. 

Incision,  cauterization,  ligature,  and  excision  comprise  the 
chief  methods  of  operating. 

Incision  is  only  suited  for  small  external  tumours.  The 
hemorrhage  causes  diminution  of  bulk  and  teuiporary  loss  of 
})ain.  The  incision  can  be  made  with  a  bistoury  or  lancet, 
but  is  an  unsatisfactory  method  of  treatment. 

Cauterization  is  only  employed  to  prevent  bleeding  after 
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excision.  But  strong  nitric  acid  may  be  applied  with,  adyan- 
tage  to  a  general  and  relaxed  condition  of  the  mucous  lining 
of  the  rectum. 

Treatment  by  ligature. — For  this  process  the  tumour  must 
be  drawn  well  out  of  the  rectum  by  a  vulsellum,  and  there 
held  by  an  assistant.  The  blade  of  strong  scissors,  passed  up 
between  the  broad  root  of  the  pile  and  the  wall  of  the  rectum 
on  the  side  to  which  it  is  attached,  incises  the  mucous  mem- 
brane, and  diminishes  the  amount  of  tissue  to  be  inclosed  in  the 
ligature.  As  the  hsemorrhoidal  vessels  pass  vertically  dowm- 
wards  into  the  pile,  there  is  but  little  or  no  danger  of  their 
being  divided  in  the  cut.  The  ends  of  the  ligatures,  which 
should  be  of  strong  hemp,  well  waxed,  are  left  out  of  the 
rectum.  The  tumours  slough  off  in  about  ten  days.  Should 
the  mass  of  prolapsed  membrane  appear  as  a  large  pad 
extending  in  a  circular  manner  around  the  bowel,  it  will  be 
necessary  to  tie  it  in  separate  portions.  Before  tying  the 
ligature  the  pile  must  be  drawn  well  out  and  away  from  the 
wall  of  the  rectum,  and  by  the  aid  of  the  tips  of  the  index 
fingers  the  noose  must  be  pushed  high  up  round  the  pedicle. 
No  dressing  other  than  by  cotton  wool  will  be  required.  An 
opium  suppository  may  be  administered  at  the  end  of  the 
operation  if  it  is  thought  desirable.  Action  of  the  bowels 
should  be  prevented  for  three  or  four  days  lest  hsemorrhage 
should  occur. 

Mr.  Henry  Smith  has  identified  himself  with  the  treatment 
of  internal  piles  by  the  clamp  and  the  actual  cautery.  An 
incision  is  made  as  for  ligation,  the  clamp  is  applied,  and  the 
tissue  cut  off  to  a  level  with  the  clamp ;  actual  cautery  is  then 
applied  to  the  stump. 

External  2nles,  which  are  small  knots  of  varicose  vein,  often 
with  effused  blood  in  hardened  skin,  may  be  cut  off  with  curved 
scissors,  and  the  small  wounds  dressed  with  cotton-wool. 

M.  Velpeau  has  advised  that,  after  excision  of  a  pile,  th« 
edges  of  the  wound  should  be  brought  together  by  suture. 

Venereal   Exceescences. 
Condylomata  are  distinguished  from  piles  by  their  flat  and 
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button-like  appearance,  by  their  being  covered  witli  moisture, 
and  by  their  presence  on  the  scrotum,  as  well  as  around 
the  anus.  They  generally  disappear  under  proper  consti- 
tutional treatment. 

Polypi  of  Eectum. 

Polypi  are  treated  as  internal  or  external  piles,  according 
to  their  situation. 

Cancer  of  Eectum — Anatomy. 

The  following  data  have  been  given  by  Lisfranc  :  The  antero- 
posterior diameter  of  the  female  perineum  is  rather  more 
than  an  inch ;  in  both  sexes  the  distance  from  the  anus  to 
the  tip  of  the  coccyx  is  rather  more  than  an  inch  and  a  half. 

In  the  female  the  front  of  the  rectum  lies  in  close  proximity 
to  the  vagina,  and  higher  up  it  is  separated  from  the  uterus 
by  a  cul-de-sac  of  peritoneum.  This  cul-de-sac  also  comes 
down  between  the  vagina  and  the  rectum.  Posteriorly  the 
rectum  lies  upon  the  sacrum,  and  having  reached  the  tip  of 
the  coccyx,  it  turns  to  end  at  the  anus.  It  should  be  remem- 
bered that  the  rectum  does  not  take  the  straight  course  which 
its  name  seems  to  imply,  but  curves  laterally  as  well  as  in 
the  antero-posterior  direction.  In  introducing  a  long  enema 
tube  no  force  must  be  used. 

The  upper  part  of  the  rectum  is  supplied  by  the  superior 
hsemorrhoidal  arteries,  the  terminal  branches  of  the  inferior 
mesenteric.  The  next  part  is  supplied  by  branches  of  the 
anterior  trunk  of  the  internal  iliac.  The  lowest  part  is  sup- 
plied by  the  inferior  hsemorrhoidal  branches  of  the  internal 
pudic,  and  by  twigs  from  the  superficial  and  transverse  peri- 
toneal. 

Operative  Surgery. 

Dilatation. — In  certain  cases  of  stricture  of  the  rectum 
dilatation  may  be  advisable.  (See  below,  Stricture  of 
Eectum.) 

lAsfranc's  operation  of  excision. — The  patient  must  be  placed 
upon  his  side  and  brought  over  to  the  edge  of  the  bed  or 
table.     The  thighs  arc  half  flexed  upon  the   abdomen,  and 
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tiiere  fixed  by  assistants.  One  of  these  assistants  stretches 
the  integument  around  the  anus,  whilst  the  other  hands  the 
instruments  to  the  surgeon,  who  makes,  with  a  sharp  bistoury, 
two  bold  semicircular  sweeps  around  the  anus.  The  incisions 
meet  in  front  of  and  behind  the  anus.  If  malignant  growths  or 
ulcerations  are  found  in  the  integument  the  incisions  must 
be  kept  well  to  their  outside.  The  skin  is  then  freely 
dissected  up  by  directing  the  bistoury  towards  the  rectum. 
The  left  index  finger  is  then  introduced  into  the  bowel,  and 
the  whole  mass  is  drawn  firmly  down  through  the  wound. 
When  the  malignant  disease  is  limited  to  the  mucous  mem- 
brane, and  at  the  same  time  does  not  extend  far  up  the 
bowel,  the  wall  of  the  rectum  may  be  turned  almost  inside 
out,  and  the  morbid  growth  shaved  off  or  removed  by  curved 
scissors. 

2nd.  But  where,  as  is  too  often  the  case,  the  disease  has 
spread  for  some  inches  up  the  bowel,  and  has  invaded  the 
external  coat,  the  operation  just  described  would  be  of  no 
use  ;  a  more  complicated  one  is  required.  The  first  part  of 
the  operation  must  be  performed  as  before,  and,  in  addition, 
the  fibrous  tissue  around  the  rectum  must  be  divided  by  a 
strong  pair  of  scissors  directed  up  into  the  pelvis  parallel  to 
the  axis  of  the  rectum.  This  incision  must  be  kept  as  much 
as  possible  to  the  back  of  the  bowel,  so  that  the  peritoneum 
which  slopes  downwards  and  forwards  into  the  sides  of  the 
bladder  may  not  be  wounded.  The  incision  must,  however, 
pass  well  beyond  the  hmits  of  the  disease.  The  bleeding  may 
be  checked  by  pausing  for  a  few  moments,  and  stuffing  the 
wound  with  sponges  soaked  in  ice-cold  water.  After  this, 
one  can  obtain  a  good  idea  of  the  extent  of  the  disease,  and 
Lisfranc  assures  us  the  wound  does  not  give  out  more  blood 
than  if  it  were  upon  the  dead  subject.  The  lower  end  of  the 
rectum  can  be  drawn  well  out  of  the  wound,  and  there  held 
by  a  strong  vulsellum. 

When  the  operation  is  to  be  performed  upon  a  female,  the 
fingers  of  an  assistant  should  be  introduced  into  the  vagina  to 
push  down  the  vecto-vaginal  wall;  and  in  this  region  the  dis- 
section must  be  conducted  with  the  greatest  delicacy.    If  the 
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subject  be  a  male,  a  staff  sliould  be  passed  into  the  bladder  to 
demonstrate  the  course  of  the  urethra,  and  to  save  it  from 
injury  when  the  front  of  the  rectum  is  being  dissected.  The 
assistant  who  holds  this  staff  should  warn  the  operator  each 
time  the  bistoury  comes  near  it.  And  from  time  to  time  the 
surgeon  himself  should  take  hold  of  the  staff  to  reassure  him- 
self of  the  relations  of  the  parts. 

After  the  diseased  part  has  been  removed,  a  careful  explora- 
tion by  means  of  the  finger  will  be  necessary.  A  large 
drainage  tube  may  be  left  in  the  rectum.  With  women  it 
may  be  necessary  to  draw  off  the  urine,  so  that  the  wound 
may  not  be  irritated  during  micturition. 

Velpeau's  operation. — When  the  stricture  lies  within  easy 
reach  of  the  finger,  M.  Velpeau  recommends  that  it  be  divided 
posteriorly,  and  that  the  mass  be  treated  by  ligature,  like  an 
internal  pile.     (See  page  321), 

Remarks. — M.  Vidal  has  collected  statistics  of  this  operation 
which  give  reflections  that  must  not  be  lightly  passed  over. 

"  The  operation  can  rarely  remove  all  the  disease ;  then 
it  will  do  harm  and  hasten  death.  Out  of  nine  cases  Lisfranc 
confesses  to  have  lost  three ;  Velpeau  lost  three  out  of  six 
patients  operated  on.  Only  two  of  M.  Velpeau's  were 
completely  cured.  The  sixth  could  not  hold  his  faeces.  Here 
is,  then,  an  operation  which  by  no  means  always  frees  the 
patient  of  his  disease,  which  may  possibly  give  an  imperfect 
relief,  and  which  may  kill  in  twelve  hours. 

"  But  whereas  patients  with  cancer  of  the  rectum  are  inevitably 
destined  to  die  of  the  disease,  and  as  it  is  possible  that  the 
operation  may  greatly  improve  their  condition,  the  surgeon 
may  in  some  cases  feel  justified  in  trying  it."  * 

According  to  M.  Vidal,  the  cancer  in  the  form  of  small 
tumours  is  of  a  most  malignant  type,  and  more  than  likely  to 
return,  and  if  it  spreads  any  distance  up  the  rectum  it  is 
probably  beyond  the  reach  of  the  knife.  In  the  male  it  is  very 
difficult  to  separate  the  rectum  from  the  prostate ;  and  the 
prostate  from  its  colour  and  consistence  may  well  be  confounded 

*  Viilal  (de  Cassia),  "Traits  de  Pathologie  externe,"  vol.  iv,,  3rd  ed. 
Paris,  185].    J.  Bailli^re. 
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witli  the  scirrhus.  In  the  female  the  operation  should  never 
be  attempted  when  the  finger  introduced  into  the  vagina  finds 
the  partition  invaded. 

Plugging  the  Rectum. 

Severe  hgemorrhage,  after  operations  such  as  we  have  just 
described,  may  render  this  process  necessary,  A  cul-de-sac 
of  strong  linen  may  be  introduced  into  the  rectum  by  the 
finger,  and  then  packed  tightly  with  small  pieces  of  sponge  or 
of  dry  lint. 

FoEEiGN  Bodies  in  the  Eectum. 
Much  will  depend  upon  the  nature  of  the  material  intro- 
duced as  to  what  process  be  adopted.  If  the  body  be  angular 
the  mucous  membrane  must  be  well  protected  by  the  finger, 
and  pressed  out  of  the  way,  as  the  material  is  withdrawn. 
Or  a  speculum  may  be  inserted,  and  the  body  withdrawn 
through  it.     Section  of  the  sphincter  might  be  necessary. 

Steictuee  of  the  Anus  and  Eectum. 

This  affection  may  be  dealt  with  by  dilatation  or  by  in- 
cision. 

Dilatation. — Desault  dilated  the  rectum  with  greased  tents, 
gradually  increasing  the  size.  Gum-elastic  bougies  might  be 
employed  in  the  same  conditions. 

M.  CostoUat  introduced  a  small  linen  bag  by  the  aid  of  a 
bougie,  and  then  stuffed  it  with  cotton-wool.  But  the  best 
means  of  dilatation  is  afforded  by  Todd's  double-bladed  dila- 
tor. A  thin  capsule  of  india-rubber  covers  the  blades,  which  are 
gradually  separated  by  a  screw.  The  india-rubber  cap  pre- 
vents the  mucous  membrane  being  injured  when  the  blades  are 
approximated  previous  to  the  withdrawal  of  the  instrument 
from  the  rectum. 

Incision  is  specially  applicable  to  fibrous  stricture  where 
no  malignant  disease  exists.  It  is  effected  by  a  long  blunt- 
ended  bistoury  introduced  flat  on  the  finger.  When  the  stric- 
ture has  been  entered  and  passed,  the  edge  is  turned  to  the 
stricture,  and  the  incision  is  performed  as  the  instrument  is 
withdrawn.     The  nicks  into  the  stricture  should  be  made  at 
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the  back  and  sides  of  the  bowel,  as  the  vagina,  or  bladder,  lies 
close  to  the  front.     Dilatation  may  afterwards  be  indicated. 

Peolapse  of  the  Rectum. 

Sometimes  the  mucous  membrane,  but  loosely  connected  to 
the  other  tunics  of  the  rectum,  descends  externally  for  an  inch 
or  so.  Sometimes  the  prolapsed  part  consists  of  the  whole 
thickness  of  the  bowel  with  some  peritoneum. 

For  the  cure  of  this  condition  several  operations  have 
obtained, — ^reduction,  excision,  cauterization,  and  excision  of 
folds  at  the  anus.  In  children  no  active  treatment  of  the 
bowel  itself  is  required,  as  the  prolapse  is  probably  due  to 
calculus,  worms,  phimosis,  or  to  some  disturbing  element. 
The  child  so  affected  should  never  be  allowed  to  pass  his' 
motions  sitting.  Should  the  prolapse  be  due  to  a  general 
feeble  condition,  all  that  will  be  required  is  reduction, 
and  an  occasional  astringent  enema  ;  the  affection  will  dis- 
appear wit^  the  return  of  health.  The  rectal  tumour  should 
be  washed  and  then  oiled.  Gentle  compression  with,  the 
fingers,  applied  in  the  centre  of  the  mass,  so  as  to  cause 
diminution  of  bulk,  will  be  followed  by  ascent  of  the  pro- 
lapsed part.  The  thighs  should  then  be  fixed  together,  and 
a  perineal  bandage  applied. 

In  the  adult,  the  prolapsed  mucous  membrane  may  be 
removed  by  treatment  such  as  that  recommended  above  for 
internal  piles. 

Dupuytren  recommended  excision  of  some  of  the  muco- 
cutaneous folds  at  the  anus,  so  that  the  cicatrization  which 
follows  would  cause  a  permanent  narrowing  of  the  opening. 
Actual  cautery  and  the  application  of  nitric  acid  have  been 
employed  with  good  results. 

Imperforate  Anus. 

This  aljDormal  condition  may  exist  in  the  newly  born,  and 
the  septum  may  be  superficial  or  deep.  If  the  former,  it  is 
comijosed  of  skin.  This  condition  is  readily  distinguished  by 
the  violet  tint  of  the  skin,  and  by  the  bulging  at  the  spot  when 
the  infant  cries.    On  plunging  a  bistoury  into  the  swelling  a  flow 


AND    SURGICAL   ANATOMY.  327 

of  meconium  escapes.  A  crucial  incision  is  then  made  in  the 
septum,  and  the  corners  are  cut  off  by  scissors.  Pieces  of  oiled 
lint  are  then  inserted,  and  are  kept  there  until  cicatrization 
has  advanced  (Plate  LXXI.,  fig.  3), 

Should  the  septum  exist  higher  up,  it  may  not  be  possible 
to  reach  it  satisfactorily  with  the  knife.  Should  it  be  beyond 
reach,  an  artificial  anus  must  be  made.  This  high  imper- 
foration  may  be  diagnosed  by  the  absence  of  evacuation  of 
meconium,  by  the  general  symptoms  and  discomfort  of  the 
unhappy  infant,  and  by  constant  efforts  at  vomiting.  The 
confirmation  is  obtained  ,by  a  flexible  bougie  introduced  into 
the  rectum,  meeting  the  obstruction. 

Should  the  septum  be  within  reach,  the  treatment  by  the 
guarded  scalpel  and  by  dilatation  is  indicated  and  is  easily 
performed.  Meconium  at  once  escapes,  A  piece  of  oiled  lint 
may  then  be  passed  through  the  opening. 

Malgaigne  gained  easier  access  to  the  partition  by  dividing 
the  sphincters  of  the  anus. 

In  a  case  under  the  care  of  Mr.  A.  T.  Norton  the  anus  was 
formed ;  but  a  septum  more  than  an  inch  in  thickness  existed 
between  the  anus  and  the  bowel.  A  fine  trocar  and  canula 
was  cautiously  introduced,  with  an  aspirator  attached.  As 
soon  as  the  bowel  was  reached  a  small  quantity  of  meconium 
was  at  once  aspirated  from  the  canula,  and  a  sharp-pointed 
straight  bistoury  was  then  carried  along  the  canula,  to  enlarge 
the  opening  to  a  sufficient  extent  by  means  of  a  crucial  in- 
cision. 

Abnoemal  Anus. 

The  inferior  extremity  of  the  rectum  may  be  wanting,  and 
the  bowel  may  open  into  the  bladder,  urethra,  or  may  end  in  any 
part  of  the  pelvis.  When  the  rectum  opens  into  the  vagina, 
two  methods  of  treatment  have  been  proposed.  The  first  is  the 
division  of  the  perineum  and  the  partition  up  to  the  abnormal 
anus.  A  tube  is  placed  in  the  bottom  of  the  wound,  and  the 
edges  united  in  front  of  the  tube,  so  that  the  tube  continues 
the  course  of  the  bowel.  The  other  operation  consists  in 
puncturing  the  bowel  from  the  proper  site  of  the  anus,  and 
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treating  the  abnormal  anus  like  a  recto-vaginal  fistula.  Should 
there  be  absence  of  the  lower  end  of  the  rectum,  a  dissection 
may  be  attempted  from  the  perineum  with  the  view  of  find- 
ing the  blind  end.  Should  this  process  fail,  an  artificial  anus 
would  be  necessitated,  and  would  be  performed  as  described 
a  few  pages  back.  Generally  the  rectum  ends  in  a  cul-de-sac, 
filled  with  meconium.  The  knife  must  be  directed  towards 
this  pouch  from  the  perineum,  layer  by  layer.  Should  the 
operator  be  fortunate  enough  to  meet  with  the  pouch,  the 
treatment  is  simple  enough. 

Should  the  rectum  open  into  the  bladder  one  will  operate 
as  for  imperforate  rectum,  directing  the  knife  in  the  dissection 
well  up  the  front  of  the  sacrum,  so  as  to  avoid  injuring  the 
bladder,  or,  in  the  female,  the  vagina. 


PLATE  LXXII. 
OPEEATIONS  PEEFOEMED  UPON  THE  PENIS. 

Fig.  1. — Division  of  the  frcenum. — A  bistoury,  a,  transfixes 
the  frsenum  to  divide  it  from  below  upwards. 

Fig.  2. — Phimosis. — A  grooved  director,  h,  is  inserted  be- 
tween the  glans  and  the  prepuce ;  a  bistoury,  a,  slid  along  the 
groove,  pierces  the  prepuce  and  divides  it  from  behind  for- 
wards. 

Fig.  3. — The  operator  seizes  the  flaps  with  the  forceps,  «, 
and  cuts  them  oflt  with  the  scissors,  5. 

Fig.  4. —  Circumcision. — Fii'st  step. — The  prepuce  is  drawn 
forward  from  the  glans  and  fixed  in  the  grip  of  the  fenestrated 
forceps,  a  ;  sutures,  h,  h,  are  passed  through  the  fenestras  and 
through^the  prepuce. 

Fig.  4,  Ms. — Second  step. — Amputation  of  the  prepuce  in 
front  of  the  glans  by  the  bistoury,  a. 

Fig.  5. — The  prepuce  released,  the  retraction  of  the  skin  is 
greater  than  that  of  the  mucous  membrane  :  a,  o,  h,  h,  sutures. 

Fig.  5,  his. — Skin  brought  to  the  mucous  membrane  by  a 
suture,  a. 

Fig.  6. —  02}  era  t  ion  for  parajfh  imosis. — Ecduction. 
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Division  of  the  Fe^num  (Fig.  1). 

The  operation  may  be  performed  with  the  scissors  or  bistour j. 
An  assistant  holds  the  glans ;  the  operator  pulls  forward  the 
fold  of  skin  containing  the  band.  A  snip  of  the  scissors,  or  a 
stroke  of  the  bistoury  which  has  transfixed  the  frgenum,  com- 
pletes the  operation.  The  best  dressing  is  a  small  piece  of  dry 
lint. 

Phimosis  (figs.  2  to  5,  Ms). 

Phimosis  may  be  operated  on  by  incision,  excision,  or  cir- 
cumcision. 

1.  Incision. — Incision  consists  in  setting  free  the  prepuce. 
M.  Cloquet  advises  that  the  incision  be  made  at  the  lowest 
part ;  but  here  lies  the  artery  of  the  fr^num,  the  division  of 
which  may  give  rise  to  troublesome  hsemorrhage.  The  prepuce 
is  best  incised  above,  and  from  behind  forwards,  a  grooved 
director  having  first  been  introduced  (fig.  2)  between  the 
foreskin  and  the  glans.  It  is  well  to  have  the  skin  made  tense 
during  the  cutting  part  of  the  operation. 

2.  Excision. — Excision  often  follows  as  the  second  step, 
after  incision,  for  when  two  long  flaps  hang  down  on  either 
side  of  the  cut,  it  is  necessary  to  snip  off  their  corners,  as  is 
shown  in  fig.  3.  The  flaps  may  be  removed  by  scissors  or  by 
knife. 

3.  Circumcision. — In  this  operation  the  whole  free  end  of 
the  prepuce  is  taken  away.  The  prepuce  is  drawn  forwards, 
and  all  the  redundant  skin  is  caught  between  the  blades  of 
forceps,  as  showm  in  fig.  4.  Fig.  4,  his,  shows  the  section  with 
the  bistoury,  and  fig.  5  the  relation  of  mucous  membrane  and 
integument  after  section.  It  will  be  necessary  to  excise  the 
mucous  membrane,  as  it  is  sure  to  be  less  affected  by  the  sec- 
tion than  the  skin.  The  glans  must  be  completely  uncovered 
after  the  operation,  the  mucous  membrane  being  turned  well 
back,  and,  when  adherent,  peeled  from  off  the  glans. 

It  is  advisable  that  sutures  be  introduced  to  keep  the  edges 
of  the  skin  and  mucous  membrane  in  apposition,  so  that  the 
process  of  cicatrization  may  be  accelerated. 
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Paeaphimosis  (Fig.  6). 

For  paraphimosis  reduction  by  careful  compression  should 
be  attempted.  Should  this  fail,  it  may  be  necessary  to  divide 
the  constricting  band,  which  is  usually  found  at  some  distance 
behind  the  oedematous  prepuce. 

1.  Reduction. — The  operator  seizes  the  penis,  as  is  shown  in 
fig.  6.  With  his  thumbs  he  pushes  back  the  glans,  which  has 
been  previously  smeared  with  oil,  whilst  with  the  index  and 
middle  fingers  of  each  hand  he  drags  forward  the  oedematous 
prepuce. 

Compression  exercised  by  a  narrow  bandage  may  succeed, 
after  several  hours,  in  restoring  the  parts  to  their  proper 
condition  when  the  ordinary  method  proves  inefficient.  In 
troublesome  cases,  punctures  to  allow  of  the  escape  of  the 
serum  will  aid  in  the  reduction. 

2.  Section. — When  the  parts  are  much  inflamed,  and  the 
pad  of  mucous  membrane  is  much  strangulated,  it  may  be 
necessary  to  divide  the  constricting  band. 

The  surgeon  seizes  the  penis  in  the  left  hand,  placing  the 
thumb  upon  the  glans  and  the  fingers  beneath  it.  He  then 
passes  a  sharp-pointed  bistoury  up  under  the  constriction  and 
divides  it  from  behind  forwards,  and  then  attempts  its  reduc- 
tion in  the  ordinary  way. 

Cancer  of  the  Penis. 

Lisfranc  has  called  attention  to  the  true  origin  and  seat  of 
this  disease.  It  may  begin  at  the  prepuce,  or  in  the  skin  of 
the  body  of  the  penis,  and  completely  surround  it.  An  incision 
made  along  the  dorsum  of  the  organ  often  shows  the  cavernous 
structure  to  be  completely  free  of  disease,  although  situated  in 
the  middle  of  a  cancerous  mass.  All  the  diseased  parts  must 
be  carefully  removed  by  the  bistoury  or  scissors. 
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PLATE  LXXIII. 

Operatioxs  upon  the  Penis  and  Scrotum. 

Fig.  1. — Ojferation  for  hydrocele. — The  operator  takes  the 
tumour  in  the  left  hand,  a,  and  punctures  with  a  canula  and 
trocar  held  in  the  right  hand  (fig.  1  Ms). 

Fiq.  2. — Operation  for  sarcocele. — Ligature  and  excision 
of  the  arteries  of  the  cord.  The  cord  is  laid  bare  by  an  incision 
along  its  course  ;  the  spermatic  artery  is  separated  by  a  director, 
a.  from  the  other  constituents  of  the  cord. 

Fig.  3.  — Dissection  of  the  tumour  with  a  bistoury,  a. 

Fig.  4. — Amijutation  of  the  jyenis. — The  surgeon  holds  with 
one  hand,  a,  the  extremity  of  the  penis  wrapped  in  a  piece  of 
lint ;  an  assistant,  t.  holds  back  the  integument  at  the  root  ; 
c,  the  knife  amputating  the  organ. 

Hydrocele  (Fig.  1  &  1  Us). 

Tumours  composed  of  a  collection  of  serum  are  called  hydro- 
celes. When  it  collects  in  a  sac  such  as  the  tunica  vaginalis,  it 
constitutes  an  ordinary  hydrocele.  (Edema  of  the  scrotum  is 
often  due  to  general  causes,  and  may  be  relieved  by  punctures. 
Hydrocele  may  occupy  the  tunica  vaginalis  or  the  spermatic 
cord.  A  congenital  hydrocele  is  one  in  which  the  fluid  collects 
in  the  tunica  vaginalis,  and  filling  the  funicular  process  of  peri- 
toneum, passes  up  into  the  general  peritoneal  cavity.  In  such 
a  case  the  scrotal  tumour  can  be  "emptied  into  the  abdomen ; 
at  any  rate,  the  swelling  diminishes  when  the  patient  lies  on 
his  back,  and  has  his  pelvis  raised.  The  constant  pressure  of 
a  truss  is  generally  sufficient  to  effect  a  cure ;  no  operation 
should  be  undertaken.  Hydrocele  of  the  cord  may  be  treated 
as  a  hydrocele  of  the  tunica  vaginalis ;  but  the  surgeon,  re- 
membering the  close  proximity  of  the  structm-es  of  the  cord, 
and  of  the  peritoneal  cavity,  should  be  cautious  in  the  employ- 
riient  of  injections.  The  treatment  of  hydrocele  may  be 
palliative  or  radical.  The  former  consists  in  drawing  off  the 
fluid  by  puncture.     But  after  this  simple  operation  the  fluid 
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may  collect  again  and  the  affection  return.  For  the  radical 
cure  the  nature  of  the  secreting  surface  of  the  serous  membrane 
must  be  altered  so  as  to  prevent  the  recurrence  of  the  affection. 
To  obtain  this  condition  recourse  has  been  had  to  puncture, 
incision,  excision,  cauterization,  seton,  suture,  and  injection. 

Puncture  is  best  performed  by  a  small  canular  trocar.  The 
patient  lying  down,  the  scrotum  is  taken  in  the  palm  of  the 
left  hand,  and  so  held  as  to  render  tense  the  integument,  and 
the  front  and  lower  part  of  the  tumour  should  project  between 
the  thumb  and  index  finger.  Having  first  made  out  the  exact 
situation  of  the  testis,  by  the  aid  of  a  strong  light,  the  instru- 
ment is  suddenly  plunged  into  the  fluid,  the  depth  of  the 
puncture  being  limited  by  the  right  index  finger,  which  is  held 
firmly  against  the  canula.  The  trocar  is  then  withdrawn  and 
the  canula  held  in  position,  whilst  the  serum  flows  away. 

Incision. — The  scrotum  is  held  as  for  puncture  (vid.  sup.), 
and  the  tissues  are  divided  layer  by  layer  down  to  the  tunica 
vaginalis ;  an  incision  through  this  structure  is  made  of 
sufficient  length  to  allow  the  cavity  to  be  stuffed  with  oiled 
lint. 

Excision,  as  recommended  by  Boyer,  consists  in  laying  bare 
the  tunica  vaginalis,  and  in  removing  as  much  of  it  as  possible. 
This  may  be  advisable  when  the  wall  is  very  thick,  but  for 
most  cases  the  previous  operation  suffices. 

Cauterization  by  caustic  potash  is  an  obsolete  operation  for 
hydrocele. 

A  seton  passed  through  the  cavity  and  the  ends  tied  together 
on  the  front  of  the  scrotum  may  effect  a  cure. 

Injection  is  the  method  of  treatment  most  often  adopted. 
The  puncture  is  first  made  by  a  good-sized  canula  and  trocar, 
and  some  port  wine,  tincture  of  iodine,  or  solution  of  sulphate 
of  zinc  is  thrown  up  into  the  sac.  Some  surgeons  inject  a 
large  quantity  of  a  weak  solution  (grs.  iv.  to  3J.),  which  they 
afterwards  withdraw ;  others  prefer  a  little  strong  solution, 
which  they  allow  to  remain  in  the  sac.  The  syringe  must  have 
a  nozzle  which  exactly  fits  the  canula,  Should  a  large  quan- 
tity be  injected,  it  should  be  allowed  to  remain  in  the  sac 
until  the  patient  experiences  severe  pain  up  the   spermatic 
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cord  and  in  the  loins.  The  fluid  can  be  then  pressed  out 
through  the  canula. 

As  the  injection  is  being  performed,  it  is  very  necessary  that 
the  end  of  the  canula  be  free  in  the  sac,  lest  some  of  the  fluid 
be  thrown  up  amongst  the  tissues  of  the  scrotum.  Should 
such  a  mishap  occur,  free  incisions  must  be  made  for  the 
escape  of  the  irritating  fluid,  lest  gangrene  supervene. 

After  the  use  of  the  seton,  or  of  the  injection,  the  parts 
become  very  red  and  inflamed,  hard  and  painful;  then  ab- 
sorption commences,  and  at  the  end  of  a  fortnight  the  patient 
is  probably  cured.  Should  suppuration  follow,  the  certainty  of 
cure  becomes  absolute. 

TUMOUES  OF   THE   TESTIS   (figS.  2  &  3). 

Malignant  tumours  of  the  scrotum  may  be  treated  by  liga- 
ture of  the  spermatic  vessels,  or  by  castration. 

1.  Ligature  (flg.  2). — The  cord  is  laid'ttSfe  by  a  free  incision 
along  its  course,  the  vessels  are  raised,  tied  in  two  places,  and 
are  divided  between  the  two  ligatures. 

Preferable  to  such  interference  is  castration. 

2.  Castration  (flg.  3). — The  flrst  step  consists  in  laying  bare 
the  cord;  the  second  in  its  division,  and  in  the  removal  of  the 
gland  itself. 

First  step. — An  incision  is  made  down  the  front  of  the  cord 
from  the  external  abdominal  ring  ;  and  when  the  gland  is  not 
adherent  to  the  integument,  it  can  be  easily  turned  out  by  the 
handle  of  the  scalpel  and  by  the  finger.  But  if  it  is  adherent 
a  careful  process  of  dissection  may  be  required.  All  the  dis- 
eased skin  must  be  removed. 

Second  step. — The  tumom-  forced  from  its  coverings,  and 
now  only  attached  by  the  spermatic  cord,  is  supported  by  an 
assistant.  The  cord  may  be  divided  by  a  single  cut,  and  the 
arteries  may  be  secured  when  the  testicle  is  taken  away.  But, 
perhaps,  it  is  preferable  to  tie  the  cord  in  one  ligature  before 
dividing  it,  as  all  risk  and  trouble  of  hsemorrhage  is  then  at 
an  end.  Moreover,  there  will  be  no  danger  of  any  divided 
arteries  being  drawn,  by  the  elastic  cord,  up  into  the  abdomen 
and  bleeding  there. 
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AMPUTATION  OF  THE   PENIS. 

When  cancer  has  spread  into  the  depths  of  the  penis 
nothing  short  of  amputation  will  be  of  use.  The  penis  is  held 
at  the  root  by  an  assistant,  and  the  surgeon,  drawing  it  well 
forward,  severs  it  with  one  sweep.  It  must  be  remembered 
that  the  corpora  cavernosa  retract  more  than  the  skin.  The 
assistant  must  not  pull  too  much  upon  the  skin  lest  such 
redundance  at  the  end  result  that  the  aperture  becomes  inter- 
fered with.  As  the  corpus  cavernosum  contracts  in  proportion 
to  its  length  the  nearer  the  amputation  is  performed  to  the 
scrotum  the  more  skin  may  be  left. 

After  the  amputation  a  catheter  is  fixed  in  the  urethra,  and 
though  it  is  removed  from  time  to  time,  still  its  use  must  be 
continued  until  cicatrization  is  complete. 


PLATE  LXXIV. 
OPEEATION  FOR  VARICOCELE. 
Fig.   1. — Compression    of    the    varicocele    by    the   aid    of 
Breschet's  apparatus,  a,  a. 

Fig.  2. —  Velpeau's  twisted  suture. — A  pin,  a,  is  passed  be- 
neath the  dilated  veins,  and  a  string,  h,  b,  is  twisted  in  a  figure 
of  8  around  it. 

Figs.  3  of  4  bis. — Ligature. — Ricord's  method. 

Fig.  3. — A  loop,  a,  passed  under  the  veius. 

Fig.  4. — A  second  loop,  passed  by  the  holes  which  the 
introduction  and  exit  of  the  other  has  made,  lies  in  front 
of  the  veins.  The  ends,  a  and  c,  are  caught  in  the  loops ; 
a,  veins ;  6,  vas  deferens. 

Fig.  4,  bis. — Subcutaneous  strangulation  of  the  veins  by  the 
loops. 

Fig.  5. — M.  VidaVs  vu'thod  of  treatment  by  tivuiing, — a,  a', 
needles  represented  in  natural  size ;  they  are  pointed  at  one 
CKd  and  hollowed  out  at  the  other,  so  as  to  receive  the  worm 
of  a  silver  wii'c,  b,  b' .  The  stronger  needle,  a,  should  be  the 
posterior  one. 
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Fig.  6. — The  varicose  veins,  a,  a,  are  strangled  between  the 
two  wires,  h  and  e.  The  vas  deferens,  d,  is  to  the  outside  of 
the  veins. 

Fig.  7. — The  veins  puckered  u.p  by  the  twisting  of  the  wires. 

Fig.  8. — The  wires  slightly  twisted. 

Vaeicocele. 

Varicocele  may  be  radically  treated  by  compression, 
twisting,  or  ligature. 

1.  Compression. — Breschefs  mstliod  (fig.  1). — This  method 
consists  in  compressing  the  varicose  veins  by  the  blades  of 
forceps,  which  nip  the  included  tissues,  and  are  fixed  by 
screws.     A  slow  section  of  the  veins  results  from  the  pressure. 

Before  applying  the  blades  the  veins  should  be  well  dis- 
tended by  a  hot  bath.  The  vas  deferens  and  the  artery 
should  be  carefully  separated  from  the  varicose  veins,  so  as  to 
escape  strangulation.  The  former  structure  can  be  recognized 
by  its  whipcord-like  feel.  All  the  veins  should  be  compressed. 
The  blades  hav^  been  modified  by  M.  Landouzy,  so  that  the 
border  of  the  fold  of  skin  is  not  damaged. 

2.  Suture. —  Velpeau-s  method  (  fig.  2)  may  be  performed  in 
two  ways :  by  passing  a  pin  under  the  veins,  and  twisting  a 
ligature  tightly  around  in  figure  of  8  :  or  the  veins  may  be 
compressed  by  two  pins  placed,  one  in  front  and  one  behind 
the  cluster,  the  ends  of  the  pins  being  firmly  secured  by 
ligatures. 

Ligature. — By  a  curved  needle  a  strong  ligature  is  passed 
through  the  scrotum,  around  the  veins,  and  out  near  to  the 
point  of  entrance.  The  two  ends  are  then  tied  tightly  around 
a  roil  of  lint,  so  that  the  skin  suffers  but  little.  In  about  a 
fortnight  the  vessels  are  divided.  Or  the  two  ends  may  be 
brought  out  of  the  same  opening,  and  the  veins  tied  subcu- 
taneously. 

Ricord's  method  (  fig.  3,  4,  &  4  his). — The  varicose  veins 
are  isolated  in  a  fold  of  scrotum,  and  a  loop  is  passed  behind 
them  through  the  scrotum  (fig.  ^,  a).  Another  loop  is  passed 
through  the  same  holes  in  front  of  the  cord,  but  in  the  oppo- 
site direction  to  the  first  loop,  so  that  the  cord  lies,  a  (fig.  4), 
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between  two  double  ligatures.  Then,  as  represented  in  fig.  4, 
the  ends  are  passed  through  the  loops,  and  on  drawing  them 
tightly  in  opposite  directions  (fig.  4  bis),  the  vessels  are 
thoroughly  strangulated.  The  free  ends  may  be  tied  to  the 
extremities  of  a  piece  of  metal  of  horse-shoe  shape. 

M.  Vidal  (1844)  twists  up  the  veins  (figs.  5,  6,  7,  &  8),  passing 
a  needle,  a  (fig,  5),  armed  with  a  wire,  h,  between  the  veins 
and  the  vas  deferens,  and  then  another,  a',  with  a  finer  wire, 
5',  in  front.  The  same  openings  serve  for  the  two  wires.  By 
bending  the  first  wire  with  the  concavity  slightly  forward,  the 
finer  wire  lies  like  a  bow-string  in  front  of  the  veins. 

Fig.  6  shows  the  varicose  veins,  a,  a ;  the  testicle  and  vas 
deferens,  d  ;  the  latter  being  kept  out  of  the  way.  The  wires, 
&  and  c,  include  the  veins.  On  twisting  the  wires  round  and 
round  the  veins  are  entangled  and  wound  up  also  (fig.  7)  :  the 
vas  deferens  is  not  interfered  with. 

As  the  veins  have  a  fixed  point  above  (in  the  abdomen),  and 
are  movable  below,  the  act  of  winding  causes  the  testis  to 
ascend  towards  the  inguinal  canal. 

Fig.  8  shows  the  wires  slightly  t\visted,  with  the  thinner 
wir  winding  around  the  thicker.  Afterwards  the  ends  o  the 
wires  are  brought  round  to  the  front  of  the  scrotum  and  fixed 
together,  and  a  pad  of  lint  is  placed  between  the  skin  and  the 
point  of  junction  of  the  wires.  Thus  the  veins  of  the  coi"d 
become  obliterated  in  several  places,  and  if  the  veins  of 
the  scrotum  become  divided  from  pressure  of  the  wires,  or, 
indeed,  if  they  be  cut  with  the  knife,  the  chance  of  return  of 
the  malady  is  diminished.  In  the  twisting  many  small  veins 
are  implicated  which  might  have  escaped  the  intiuence  of  the 
ordinary  ligatures.  If  the  varicocele  be  of  long  standing,  there 
may  be  many  veins  in  the  scrotum  which  will  rcc|uire  division. 
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PLATE  LXXV. 
OPERATIONS  ON  THE  BLADDER  AND  URETHRA. 

Fig.  \.—Siipra'puMc  2yiincture  of  the  Madder. — This  diagram 
gives  a  vertical  section  of  pelvis,  and  shows  the  relations  of 
bladder  to  neighbouring  viscera,  a,  meatus  urinarius  ;  h, 
neck  of  bladder  ;  c,  interior  of  bladder ;  d,  symphysis  pubis ; 
e,  connective  tissue  between  pubes  and  prostate ;  /,  section  of 
bulb ;  g,  septum  scroti ;  Ti,  prostate  ;  i,  rectum  ;  Ti,  deflection 
of  peritoneum  from  summit  of  bladder  on  to  abdominal  wall ; 
I,  trocar  and  canula  passing  over  pubes  into  bladder. 

Fig.  2. — Perineal  puncture  ofbladder. — The  body  is  placed 
in  the  lithotomy  position  ;  a,  spot  at  which  puncture  is  per- 
formed between  the  anus  and  front  of  ischial  tuberosity ;  h, 
projection  of  bulb  beneath  the  skin  ;  c,  anus. 

Fig.  3. — Puncture  through  the  rectum. — The  median  section 
shows  the  relations  between  bladder  and  rectum,  a,  bulb  in 
median  section ;  h,  posterior  lobe  of  prostate ;  c,  interior  of 
bladder ;  d,  summit  of  bladder  ;  e,  symphysis ;  /,  left  index 
finger  of  operator  introduced  intor  ectum  to  guide  the  instru- 
ment in  effecting  puncture  through  base  of  bladder. 

Puncture  of  Bladder. 

Now  that  the  treatment  of  stricture  is  better  understood,  the 
operation  of  puncture  of  the  bladder  is  becoming  a  rare  opera- 
tion, and  is  only  had  recourse  to  when  every  other  means  of 
relieving  the  retention  has  failed.  The  aspirator  is  now  used 
in  preference  to  the  trocar.  Let  the  operator  be  absolutely 
sure  of  the  need  of  this  operation  before  he  performs  it.  Much 
may  be  learnt  from  the  introduction  of  the  finger  into  the 
rectum.  When  the  performance  of  the  operation  becomes 
imperative,  delay  may  be  attended  by  rupture  of  the  viscus. 

1.  Supra-putic puncture  {^g.  1). — When  the  bladder  is  much 
distended  it  rises  nearly  to  the  umbilicus,  carrying  the  peri- 
toneum up  in  front  of  it  ;  the  anterior  surface — base  of  serous 
covering — lies  close  behind  the  front  of  the  abdomen. 

To  perform  this  operation  the  patient  must  be  brought  to 


338  OPERATIVE    SURGERY 

the  edge  of  the  bed,  and  his  head  and  shoulders  raised ;  the 
canula  and  trocar  are  then  forced  with  a  sharp  and  sudden 
plunge  down  into  the  interior  of  the  bladder,  the  point  entering 
the  abdomen  in  the  middle  line  and  close  above  the  pubes,  5. 
It  is  advisable  to  puncture  the  skin  -with  a  knife  before  thrust- 
ing in  the  trocar.  The  canula  is  then  steadied,  and  the  trocar 
withdi-awn.  When  the  urine  is  withdrawn,  the  end  of  the 
canula  is  fixed  to  tapes  passing  around  the  pelvis  and  thighs, 
and  a  small  plug  of  wood  stops  up  the  opening  of  the  in- 
strument. If  the  instrument  is  too  long,  and  the  end  be  not 
guarded  during  the  puncture,  the  posterior  wall  of  the  bladder 
might  possibly  be  wounded ;  but  if  the  instrument  is  too  short 
the  bladder  will  slip  away  from  the  end  as  it  contracts.  When 
the  distress  is  relieved  the  stricture  becomes  less  obstinate, 
and  allows  the  passage  of  a  catheter ;  but  until  this  happy 
result  is  brought  about  the  canula  must  be  kept  in  the  bladder. 

2.  Puncture  ly  the  'perineum  (fig.  2). — The  patient  is  placed 
in  the  hthotomy  position,  and  the  straight  canula  and  trocar  is 
plunged  into  the  bladder  through  a  spot  lying  between  the  anus 
and  the  front  of  the  left  ischial  tuberosity.  The  instrument 
passes  through  the  skin  and  connective  tissue,  and  the  levator 
ani,  entering  the  bladder  close  behind  the  neck.  As  soon  as  it 
travels  freely  in  the  deep  part  the  surgeon  knows  that  the 
vesical  cavity  has  been  penetrated;  the  trocar  is  therefore 
withdrawn,  the  urine  voided,  and  the  canula  fixed  in  position 
by  a  T-bandage. 

3.  Puncture  "by  the  rectuvi  (fig.  3). — The  patient  being 
placed  upon  his  back,  and  the  thighs  and  legs  flexed,  the 
surgeon  passes  his  left  index  finger,  well  anointed,  into  the 
rectum,  and  then  he  feels  the  prostate  gland  and  the  base  of 
the  bladder  bulging  on  to  the  anterior  wall  of  the  bowel.  The 
well-curved  canula  and  trocar  are  then  passed  up  in  front  of 
the  finger,  the  point  of  the  trocar  being  withdrawn  into,  and 
concealed  by,  the  end  of  the  canula.  When  the  end  of  the 
canula  reaches  the  base  of  the  bladder,  the  trocar  is  suddenly 
forced  out  of  the  canula,  and  with  the  canula  enters  the  dis- 
tended viecus.  The  instrument  enters  between  the  vasa  defer- 
cntia,  behind  and  above  the  prostate,  and  below  the  recto- 
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vesical  fold  of  peritoneum.  When  the  bladder  has  been 
evacuated,  the  canula  is  fixed  to  a  spika  of  tape;  the  urine 
may  be  allowed  to  pass,  as  quickly  as  it  flows  into  the  bladder, 
out  by  the  canula  into  a  carefully-arranged  receptacle. 

These  situations  have  been  chosen  for  tapping  the  bladder  on 
account  of  their  being  fi'ee  of  important  connections  and  on 
account  of  their  being  easy  of  access.  The  perineal  puncture 
offers  no  special  advantage.  The  rectal  puncture  has  hitherto 
been  most  frequently  performed;  but  should  the  prostate 
be  much  increased  in  size  it  may  become  necessary  to  have 
recourse  to  the  supra-pubic  piincture.  But,  as  we  have  said 
above,  the  operation  is  now  rarely  required  because  the  simple 
and  frequent  use  of  the  aspirator  gives  all  that  can  be  desired, 
and  is  almost  free  from  danger.  The  site  for  puncture  by  the 
aspirator  needle  is  an  inch  or  so  above  the  symphysis  pubis. 


PLATE  LXXVI. 

CONTINUATION  OF  OPERATIONS  UPON  THE 
BLADDER  AND  URETHRA. 

Fig.  1. — Vertical  section  shewing  the  direction  of  the 
urethra,  and  the  position  of  pelvic  viscera,  etc.  a',  neck  of 
bladder ;  &,  cavity  of  same ;  c,  opening  of  ureter ;  d,  summit 
of  bladder ;  a,  glans  penis ;  I,  corpora  cavernosa ;  e,  prostate ; 
/,  bulb ;  g,  vesicula  seminalis  ;  h,  front  of  prostate ;  i,  sym- 
physis ;  Ti,  rectum. 

Fig.  2. — Catheterization. — Introducing  the  instrument  into 
the  meatus  urinarius,  a ;  h,  bladder  ;  c,  opening  of  ureter ; 
d,  summit  of  bladder,  and,  a',  neck  ;  e,  prostate ;  /,  bulb  ;  h, 
front  of  prostate  ;  i,  symphysis  ;  I,  floor  of  ui-ethra; 

Fig.  3. — Catheter,  reaching  to  the  prostate. — a,  meatus; 
6,  bladder ;  c,  ureter  ;  d,  summit  of  bladder  ;  •  a' .  beak  of 
catheter ;  e,  prostate  ;  /,  bulb ;  i,  symphysis  ;  I,  catheter  in 
the  spongy  part  of  the  urethra. 

Fig.  4. — The  catheter  entering  the  bladder  as  the  penis  is 
depressed,  h,  beak  of  catheter  in  the  bladder ;  e^  h,  prostate  ; 
g,  vesicula  seminalis  ;  h.  rectum. 


340  OPEEATIYE    SUEGERT 


SURGICAL  ANATOMY  OF  THE  URETHRA. 

The  uretlira  in  the  female  is  the  conduit  for  the  mine  only, 
in  the  male  it  conveys  also  the  semen. 

The  male  urethra  is  divided  into  three  parts  for  description. 
1.  The  prostatic  part,  about  an  inch  and  a  quarter  in  length,  and 
extending  from  the  neck  of  the  bladder  to  the  posterior  layer 
of  the  triangular  ligament,  2,  The  membranous  part  measures 
about  I  inch  in  length,  and,  lying  between  the  two  layers  of 
the  triangular  ligament,  is  curved,  with  its  concavity  directed 
to  the  under  part  of  the  symphysis  pubis.  This  part  is  sur- 
rounded by  the  compressor  urethrEe.  The  bulb  projecting 
backwards  overlaps  the  floor  of  the  membranous  part  of  the 
urethra,  .8,  The  spongy  part  of  the  urethra  measures  six  or 
seven  inches,  but  its  length  varies  with  the  condition  of  the 
penis.  It  extends  from  the  membranous  part  behind  to  the 
meatus  urinarius  in  front.  It  must  be  borne  in  mind  that  the 
canal  takes  a  bold  sweep  under  the  pubes  to  reach  the  neck  of  the 
bladder,  and  that  when  the  prostate  is  much  hypertrophied  the 
neck  of  the  bladder  becomes  pushed  up  behind  the  pubes,  and 
that  the  length  of  the  urethra  may  be  thus  increased  from  about 
seven  or  eight  inches  to  ten  or  eleven.  When  the  penis  is  flaccid, 
the  urethra  curves  like  the  italic  /.  When  the  penis  is  drawn 
out  for  catheterization  but  one  curve  remains,  and  this  is  be- 
tween the  layers  of  the  triangular  ligament — this  curve,  then, 
is  permanent. 

Calibre. — The  calibre  of  the  urethra  varies  in  different 
people,  and  at  different  times  in  the  same  person.  But  when 
one  sees  a  No.  14  English  catheter  enter  the  bladder  without 
trouble,  the  capacity  of  the  canal  and  its  readiness  to  adapt 
itself  to  circumstances  becomes  evident. 

The  prostatic  portion  of  the  urethra  .is  large  and  somewhat 
dilatable.  The  membranous  portion  is  girt  hj  the  compressor 
urethras,  and  becomes  small  towards  the  bulb ;  whilst  the 
meatus  is  the  narrowest  part  of  the  canal,  Behind  the  meatus 
is  a  dilatation,  the  navicular  fossa.  Occasionally  the  meatus 
is  very  small,  and  requires  forcible  dilatation  or  incision  before 
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an  ordinary  sized  catheter  can  be  introduced  (PL  LXXYII.. 
fig.  9  bis). 

Structure  and  relatiojis. — The  mucous  membrane  is  thin  and 
elastic,  and  darkens  in  colour  towards  the  meatus ;  there  it  be- 
comes continuous  with  the  delicate  covering  of  the  glans  penis. 
When  the  canal  is  distended  the  longitudinal  folds  which  are 
found  in  the  flaccid  m-ethra  become  efEaced. 

In  the  prostatic  urethra  the  mucous  membrane  and  erectile 
tissue  are  raised  in  a  permanent  ridge  called  the  veru  mon- 
tanum,  and  burrowing  backwards  beneath  it  is  the  depression 
known  as  the  sinus  pocularis.  On  either  side  of  the  ridge  lies 
a  groove,  the  prostatic  sinus,  which  receives  the  openings  of 
the  prostatic  follicles.  Into  the  sinus  pocularis  open,  the  two 
common  ejaculatory  ducts. 

The  lining  of  the  urethra  is  studded  with  the  small  openings 
of  the  mucous  crypts  of  Littre ;  these  are  apt  to  become  the 
seat  of  abscess  in  connection  with  urethritis,  and  to  open  ex- 
ternally ;  much  more  rarely  still  do  they  intercept  the  beak  of  a 
small  catheter  in  its  passage  towards  the  bladder  (PI.  LXXVII., 
fig.  1  a).  The  mucous  membrane  of  the  lu^ethra  is  covered  ex- 
ternally by  a  layer  of  fibrous  and  non-striated  muscular  tissue, 
and  it  is  in  this  bed  that  the  inflammatory  products  contract 
in  organic  stricture.  In  the  spongy  part  of  the  canal  this 
submucous  layer  is  composed  chiefly  of  vascular  and  erectile 
tissue.  It  is  perhaps  on  account  of  its  great  vascularity  that 
the  mucous  lining  of  the  spongy  urethra  is  so  prone  to  the 
absorption  of  irritating  and  morbid  products.  Outside  this 
layer  is  the  general  fibrous  investment,  and  over  all  is  the 
muscular  expansion  from  the  accelerator  urinse. 

Around  the  membranous  part  of  the  urethra  is  a  consider- 
able quantity  of  fibrous  tissue,  and  at  the  narrowing  anterior 
end  of  this  part  of  the  canal  the  careless  introduction  of  a 
small  catheter  may  do  great  damage.  In  front  of  the 
triangular  ligament  the  spongy  portion  of  the  urethra  is  ex- 
panded (in  a  bulb),  especially  at  the  floor,  and  unless  the  beak 
of  the  instrument  be  kept  carefully  along  the  roof  of  the  canal 
it  is  very  apt  to  pass  out  and  run  up  between  the  prostate  and 
rectum.     Hence  the  advisability  of  introducing  the  left  index 
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finger  into,  and  keeping  it  in,  the  rectum  in  dealing  with  a 
troublesome  stricture.  In  all  probability  the  compressor 
urethrge  does  not  by  "spasmodic  contraction"  offer  such  a 
great  bar  to  the  passage  of  a  catheter  as  it  is  generally  repre- 
sented to  do.  Muscular  fibres  have,  indeed,  been  described  by 
Wilson,  which  have  as  their  office  the  widening  of  the  urethra 
in  this  neighbourhood.  The  membranous  portion  of  the 
urethra  is  in  relation  with  the  veins  of  Santorini,  and  with 
the  connective  tissue  below  the  pubic  symphysis.  Behind 
and  below  it  is  overlapped  by  the  bulb.  It  really  belongs  to 
the  perineal  region,  being  situated  between  the  two  layers  of 
the  deep  perineal  fascia  (or  triangular  ligament). 

In  the  prostatic  part  the  urethra  is  enclosed  by  friable 
muscular  and  glandular  tissue. 

In  old  men  the  prostate  is  often  found  to  be  much  increased 
in  size,  firm  and  lobulated,  encroaching  on  the  trigone  and 
neck  of  the  bladder  and  on  the  outer  wall  of  the  rectum,  and 
this,  by  altering  the  length  and  curve  of  the  urethra,  gives 
rise  to  conditions  which  are  so  important  that  we  must  not 
attempt  to  enter  on  the  subject  in  this  small  work. 

Catheterization  of  the  Ueethra. 

The  operation  of  passing  an  instrument  into  the  bladder  may 
be  required  for  drawing  off  the  urine,  for  crushing  a  stone,  for 
dilating  a  stricture,  for  searching  for  a  foreign  body,  and  for 
obtaining  a  guide  in  certain  operations  (vide,  Imperforate 
Eectum). 

The  operation  of  passing  an  instrument  through  the  uretkra 
will  vary  as  we  deal  with  a  man,  a  woman,  a  child,  or  with 
any  subject  with  an  altered  condition  of  the  parts.  We  shall 
speak  farther  on  of  cathetcrism  in  the  female  ;  but  we  must 
refer  our  readers  to  special  treatises  for  an  account  of  the 
diseases  in  which  it  may  be  required.  The  instruments  may  be 
curved  or  straight ;  if  the  former  the  curvature  may  be  per- 
manent as  in  the  case  of  silver  catheters  and  metallic  sounds ; 
the  curvature  may  be  altered  by  having  the  instrument  made 
in  gum-elastic  with  a  flexible  wire  in  the  interior. 

Every  one  knows  the  curve  of  the  ordinary  sound,  and  the 
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proportion  betvv'een  the  straight  and  curved  parts.  If  the 
patient  is  young  the  curve  will  be  less  pronounced ;  for  old 
men,  on  the  contrary,  and  in  cases  of  disease  of  the  prostate 
or  neck  of  the  bladder,  it  is  better  to  employ  an  instrument 
with  a  sudden  ciu-ve.  Before  passing  an  instrument  it  should 
be  warmed  and  oiled. 

A  catheter  may  be  passed  in  the  ordinary  way,  or  by  the 
"  tour  de  mattrje." 

1.  In  the  ordinary  ttay,  or  from  over  tlie  abdomen  (PI. 
LXXVI.,  figs.  2,  3,  4). — Position  of  the  jjatient, — The  patient 
may  be  placed  upright,  with  his  back  against  a  wall,  or  he 
may  lie  upon  his  back  at  the  left  edge  of  his  bed. 

Position  of  the  surgeon. — The  surgeon  will  find  it  most  con- 
Yenient  to  stand  at  the  left  of  the  patient,  so  that  he  may  pass 
the  instrument  with  his  right  hand,  introducing  the  left  index 
finger,  if  necessary,  into  the  rectum  to  give  him  his  bearings. 
The  end  of  the  penis  is  taken  between  the  fingers  and  thumb 
of  the  left  hand  and  drawn  up  towards  the  abdomen  so  as  to 
straighten  the  spongy  part  of  the  urethra.  (See  Anatomy  of 
the  Urethra,  and  PL  LXXVI.,  figs.  2  &  3.)  The  prepuce  may 
require  drawing  back,  and  before  introducing  the  instrument 
it  may  be  well  to  draw  the  penis  over  toward  the  left  groin. 
The  catheter  is  taken  in  the  right  hand  and  held  like  a  pen, 
the  convexity  being  directed  upwards.  Introduced  into  the 
meatus,  it  must  be  pressed  onwards  with  great  care  and  gentle- 
ness, any  roughness  giving  rise  to  pain  and  spasm.  Thus  the 
beak  of  the  instrument  reaches  the  level  of  the  symphysis,  and 
then  the  fingers  of  the  left  hand  are  glided  down  beneath  the 
penis,  and  are  placed  in  the  perineum,  feeling  the  instrument 
in  the  urethra ;  the  handle  hj  this  time  is  raised  perpendicular 
to  the  abdomen,  and  by  gentle  depression  of  the  right  hand 
the  beak  passes  through  the  membranous  part  of  the  urethra 
and  through  the  prostate  into  the  bladder ;  and  in  depressing 
the  handle  the  instrument  sweeps  up  under  the  pubes.  It  is 
very  necessary  to  keep  the  beak  close  under  and  along  the  roof 
of  the  canal. 

The  surgeon  recognizes  the  instant  that  the  instrument 
enters  the  bladder,  and  keeping  his  thumb  or  index  finger 
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Over  the  opening  of  the  catheter,  directs  it  so  that  the  urine 
may  flow  into  the  vessel  prepared  for  it. 

2.  "  Tour  de  viaitre.'" — This  showy  way  of  passing  a  catheter 
was  much  in  vogue  with  the  surgeons  of  the  last  century  ;  it 
may  be  useful  when  the  abdomen  is  large  and  pendulous.  It 
is  practised  thus  : — 

Position  of  the  patient. — He  may  be  standing,  sitting,  or 
lying  on  his  back,  the  last  position  being  the  best.  The 
pelvis  is  brought  to  the  edge  of  the  bed,  and  the  legs  and 
thighs  flexed  and  separated. 

Position  of  the  surgeon. — At  the  right  side,  or  kneeling,  or 
stooping  between  the  thighs  of  the  patient,  the  surgeon  takes 
the  end  of  the  penis  between  his  fingers  and  thumb,  drawing 
it  but  slightly  towards  the  abdomen.  The  catheter  held  in  the 
right  hand,  with  beak  directed  towards  the  perineum,  the  con- 
cavity looking  downwards  and  backwards,  is  introduced  into 
the  meatus  and  passed  dowTi  to  the  triangular  ligament.  The 
left  fingers  now  embrace  the  root  of  the  penis,  and  by  giving 
the  handle  of  the  catheter  a  bold  and  rapid  sweep  from  right  to 
left,  it 'is  brought  up  in  front  of  the  abdomen  as  in  the  ordi- 
nary way,  but  at  the  same  time  the  beak  travels  on  into  the 
bladder. 

The  introduction  of  flexible  instruments  rendered  rigid  by 
a  stylet  of  wire  is  performed  as  in  the  case  of  the  metallic, 
but  the  operation  is  more  difiicult ;  but  if  the  urethra  is  well 
accustomed  to  the  passage  of  instruments,  the  soft  catheter 
will  find  its  own  way  into  the  bladder  without  force  or  trouble. 
The  style  is  only  useful  for  introduction  of  the  catheter  as 
far  as  the  triangular  ligament,  and  when  this  part  is  reached, 
it  should  be  withdrawn  ;  if  it  be  left  in  until  the  catheter  has 
reached  the  bladder  its  withdrawal  -vWll  be  attended  with 
pain  ;  or  one  can,  following  the  advice  of  Hey,  fix  the  style 
and  push  on  the  catheter  the  rest  of  the  way  by  itself. 

Catheterism  by  strdiyht  instruments. — When  we  consider 
how  elastic  the  urethra  is,  and  how  its  walls  are  capable  of 
depression,  one  understands  how  it  is  possible  to  pass  a  straight 
catheter  into  the  bladder. 

M.  Amussat  has  occupied  himself  much  with  this  subject,  and 
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has  had  a  considerable  influence  in  directing  the  surgery  of  the 
urethra  and  "bladder,  especially  as  regards  lithotrity. 

Position  of  the  patient, — He  may  be  standing,  sitting,  or 
lying. 

Position  of  the  surgeon. — He  places  himself  in  front  of  the 
patient,  and  pulls  out  the  penis  with'  his  left  hand  until  it 
is  at  a  right  angle  with  the  trunk.  The  instrument  passed 
straight  from  before  backwards  passes  beneath  the  pubes  to 
the  level  of  the  bulb.  Then  the  penis  is  drawn  on  the  instru- 
ment and  the  handle  firmly  depressed  so  as  to  make  the  beak 
ride  into  the  prostatic  part  of  the  canal  and  into  the  bladder 
(PI.  LXXYIII.,  fig.  1).  If  the  first  attempt  fail,  the  instrument 
must  be  withdrawal  a  little  and  again  pushed  on.  The  penis 
must  not  be  stretched  until  the  symphysis  is  passed. 

Obstacles  to  catheterization. — Accidents. — Remedies. — The 
various  manoeuvres  that  we  have  just  described  do  not  always 
succeed  at  the  first  attempt,  and  we  will  show  in  what  the 
failure  may  consist  and  how  it  may  be  overcome.  We  must 
also  point  out  the  accidents  which  may  arise  in  catheterization 
and  how  they  are  to  be  avoided,  and  the  precautions  which 
must  be  taken  in  passing  a  cathether  in  a  wounded  urethra. 
The  diflS-Culties  may  be  due  either  to  clumsy  handling  of  the 
instrument,  or  to  deviations  in  the  direction  of  the  urethra  ; 
from  either  cause  a  false  passage  may  result. 

False  passages. — The  beak  of  the  catheter  may  be  caught  in 
one  of  the  large  folhcular  depressions  so  frequently  found  on 
the  roof  of  the  canal  near  the  meatus ;  to  avoid  it  the  beak  of 
the  catheter  must  be  withdraT\ai  and  then  passed  on  along  the 
floor  of  the  urethra.  Or  the  catheter  may  be  stopped  beneath 
the  pubes,  where  the  bulbous  part  joins  the  membranous, 
perhaps  because  the  instrument  is  too  much  curved,  perhaps 
because  the  handle  has  been  depressed  too  soon  :  the  instru- 
ment must  be  slightly  withdrawn  and  then  passed  along  nearer 
the  floor  of  the  urethra. 

A  common  cause  of  difiiculty  is  the  catching  of  the  beak  in 
the  bulbous  enlargement  of  the  urethra  against  the  front  of 
the  triangular  hgament.  To  avoid  this  the  handle  must  be 
gently  depressed  ;  nothing  is  easier  than  to  force  the  beak  of 
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the  catheter  through  the  pouch  and  up  between  the  rectum 
and  prostate. 

Another  obstacle  may  be  found  at  the  junction  of  the  mem- 
branous and  prostatic  portions  of  the  canal  ;  and  yet  another 
at  the  neck  of  the  bladder,  where  a  wall  of  mucous  membrane 
may  be  developed. 

These  obstacles  may  be  overcome  by  passing  the  beak  of  the 
instrument  along  the  roof  of  the  urethra.  From  this  short 
account  it  is  evident  that  a  correct  knowledge  of  the  length, 
shape,  and  size  of  the  various  parts  of  the  canal  must  be 
obtained. 

Lesions  of  the  canal. — In  this  category  must  be  placed  the 
numerous  causes  of  obstacle  to  the  passage  of  the  catheter, 
but  all  are  not  of  equal  importance.  The  instrument  may  be 
intercepted  by  one  of  the  lacunas  (Plate  LXXVII.,  fig,  \a), 
by  a  dilated  prostatic  duct,  or  by  the  opening  of  the  common 
ejaculatory  duct  ;  but  such  an  accident  can  only  happen  to  a 
fine  instrument.  When  one  is  passing  a  full-sized  catheter 
such  a  cause  for  failure  is  out  of  the  question.  But  when  a 
strictm'e  exists,  or  when  enlargement  of  one  lobe  of  the  pros- 
tate has  altered  the  direction  of  the  urethra,  catheterization 
is  not  a  simple  matter,  nor  is  it  when  a  spasmodic  contraction 
supervenes  in  the  muscles  about  the  urethra,  which  we  have 
described  above.  It  is  impossible  to  say  how  each  case  is  to 
be  dealt  with,  but  some  useful  hints  will  be  found  in  the 
article  on  stricture  of  the  urethra. 

The  most  serious  accident  that  can  happen  is  the  perforation 
of  the  wall  of  the  urethra,  and  this  may  readily  occur  where 
the  canal  is  narrowed  or  diseased,  especially  if  the  catheter  be 
roughly  or  carelessly  handled.  A  bridle  of  mucous  mem- 
brane in  the  urethra,  or  at  the  neck  of  the  bladder,  may  thus 
be  tunnelled,  and,  more  likely  still,  the  middle  part  of  the 
prostate  (Plate  LXXVII.,  fig.  1). 

This  is  not,  however,  a  very  grave  accident,  for  the  beak 
regains  the  canal  and  enters  the  bladder.  But  of  great 
gravity  is  the  perforation  of  the  wall  of  the  urethra,  as  the 
instrument  may  travel  on  amongst  the  neighbouring  tissues 
almost  indefinitely. 
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False  passages  are  generally  formed  in  the  floor  of  the 
urethra  near  the  bulb,  and  may  give  rise  to  hgemorrhages  and 
the  infiltration  of  urine.  Their  presence  may  be  suspected 
when  free  bleeding  occurs,  or  when  the  handle  wanders  away 
from  the  median  line  ;  the  left  index  finger  should  at  once 
be  introduced  into  the  rectum,  where  the  beak  may  be  found 
lying  in  front  of  the  muscular  wall  of  the  bowel,  and  in  dan- 
gerous proximity  to  it.  The  prostate  gland  ought  to  be  felt 
between  the  catheter  and  the  rectum. 

Often  false  passages  exist  when  the  surgeon  is  called  in  to 
relieve  a  case  of  retention  of  urine,  or  to  dilate  a  stricture. 
If  he  find  out  their  situation  he  must  carefully  avoid  them, 
keeping  his  finger  in  the  rectum ;  and  it  must  be  confessed 
that  the  operation  in  these  cases  is  one  requiring  the  greatest 
skill  and  patience.  -  i 

PLATE  LXXVII. 

FALSE  PASSAGES.  —  STEICTURE  OF  URETHEA.— 
PLASTIC  OPERATIONS.  —  ENLARGEMENT  OF 
MEATUS.— FIXING  INSTRUMENTS    IN  URETHRA. 

Fig.  1. — Accidents  of  catheterization. — a,  beak  of  instru- 
ment caught  in  a  lacuna ;  h,  the  same  having  traversed  the 
mucous  membrane  and  re-entering  the  canal;  c,  d,  catheters 
caught  in  old  false  passages  in  the  prostate,  tunnelling  its 
tissue  ;  e,  urethral  crest ;  /,  bladder  with  thickened  walls. 

Fig.  2. — Passage  of  bougies  through  stricture. — a,  meatus  ; 
h,  conical  extremity  of  a  bougie  caught  in  the  stricture  ;  c. 
bulb ;  d,  symphysis  of  pubes ;  e,  prostate ;  /,  cavity  of 
bladder. 

Fig.  3. —  Cauterization  of  the  prostatic  part  of  the  urethra^ 
with  M.  Lallemand's  instrument. — a,  meatus  ;  h,  membranous 
portion  with  the  instrument  carrying  the  caustic  ;  c,  prostate  ; 
d,  symphysis  ;  e,  bulb  ;  /,  bladder. 

Fig.  4. —  Cauterization  of  the  memhranous  -part  of  the 
urethra  with  the  straight  instrument. — a,  canula  of  the  porte- 
caustique  ;  &,  part  of  the  instrument  armed  with  caustic  ;  c, 
prostate ;  d^  symphysis  ;  e,  bulb  ;  /,  bladder. 
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Fig.  5. — Division  of  stricture. — a,  meatus  ;  h,  conical  point 
of  scarifier  in  the  membranous  part  of  the  canal ;  h",  en- 
largement of  scarifier  ;  b,  b,  b',  blade  protruded  from  the 
protecting  enlargement  by  a  movement  of  the  handle ;  c, 
prostate  ;  d,  symphysis  ;  e,  bulb  ;  /,  bladder, 

Fig.  6, — Antero-]Josterior  section  showing  a  stricture  of 
urethra. — a,  meatus;  &,  stricture  with  dilatation  behind  it, 
whilst  the  urethra  in  front  of  it  (from  a  to  J)  is  narrowed ; 
c,  commencement  of  the  membranous  part  of  the  canal ;  <?, 
internal  orifice  of  an  antero-posterior  fissure  situated  on  the 
floor  of  the  spongy  portion. 

Fig.  7. — Plastic  ojperation. — a,  a  sound ;  b',  the  same  seen 
through  the  m^ethral  fistula  ;  b,  penile  fistula.  A  dotted  line 
shows  the  extent  to  which  the  surfaces  have  to  be  vivified 
around  the  opening  ;  <?,  a  flap  to  be  raised  from  the  root  of 
the  penis  and  scrotum.  This  flap  must  be  rather  larger  than 
the  gap  on  to  which  it  will  afterwards  fall. 

Fig.  8. —  Operation  by  lateral  incision. — a,  sound  in  urethra ; 
c,  fistula  whose  vivified  edges  have  been  brought  together  by 
sutures,  c' ;  b,  b',  lateral  incisions  made  at  a  distance  fi'om  the 
fistula  ;  d,  a  thin  sheet  of  india-rubber,  placed  so  as  to  protect 
the  sutured  part  from  contact  with  urine,  and  to  prevent  the 
lateral  incisions  healing  too  quickly. 

Fig.  9. — Enlargement  of  meatus. — A  sickle-shaped  bistoury, 
entering  at  b'  and  emerging  at  a  ;  b"  shows  the  point  guarded 
by  a  small  button  of  wax. 

Fig.  9  bis. — Urethra  ending  in  two  apertures  on  the  glans, 
a  and  a'.     The  intervening  bridge  of  skin  requires  division. 

Fig.  10. — A  catheter  fixed  in  urethra  by  a  piece  of  darning 
cotton  tied  around  the  penis  behind  the  corona. 

Strictures   of   Urethra, 

Stricture  is  the  narrowing  of  the  canal  fi'om  some  pathological 
condition.     Most  authors  admit  three  kinds  of  stricture. 

Ist.  Infammatory  or  couge.stire. — This  is  noticed  when  an 
acute  urethritis  causes  the  mucous  membrane  to  swell  into  the 
canal  and  diminish  its  calibre. 

2nd.   Spasmodic.  —  Sir   Henry   Thompson    thus   writes   of 
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"spasmodic  stricture."  "I  will  tell  you  what  spasmodic  stric- 
ture often  is.  It  is  an  exceedingly  useful  excuse  for  the  failure 
of  instruments.     It  is  a  '  refuge  for  incompetence.'  " 

Spasmodic  stricture  should  be  called  m-ethral  spasm,  being 
simply  a  spasmodic  contraction  of  the  muscular  fibres  sur- 
rounding the  urethra. 

3rd.  Organic. — These  are  the  most  common,  and  follow  on 
injuries  to  the  urethra,  and  as  the  result  of  chronic  urethritis. 
They  are  the  most  obstinate  as  regards  treatment,  and  when  a 
man  is  once  the  subject  of  one  he  can  never  be  cured.  The  bad 
effects  may  be  kept  under  control ;  but  so  surely  as  the  patient 
and  surgeon  leave  off  attending  to  the  stricture,  so  surely 
does  a  relapse  take  place — it  is  only  a  question  of  time. 

There  may  be  one  or  many  strictures  in  the  same  urethra ; 
they  may  appear  as  small  or  large  cicatrices,  fibrous  rings  sur- 
rounding the  canal,  bridles,  or  as  a  general  thickening  all 
around  a  certain  part  of  the  canal. 

The  narrowness  of  the  aperture  will  vary  with  the  degree 
of  thickening  in  the  sub-mucous  coat.  As  a  rule,  the  older  the 
stricture  the  smaller  the  opening.  The  mucous  membrane  in 
the  neighbourhood  of  the  stricture  becomes  altered  in  appear- 
ance, so  that  the  terms  itidurated  and  fiirous  are  often  employed 
in  describing  the  parts  ;  they  mean  this, — that  the  chronic  in- 
flammation has  given  rise  to  a  considerable  amount  of  plastic 
deposit  in  and  beneath  the  mucous  membrane,  a  deposit  which 
has  become  organized  into  thick  fibrous  tissue. 

Traumatic  strictures  may  be  found  anywhere  along  the 
urethra.  Organic  contraction  following  gleet  generally  occurs 
in  the  neighbourhood  of  the  bulbous  end  of  the  spongy  portion. 
An  enlargement  of  the  prostate,  blocking  up  the  canal,  cannot 
properly  be  included  amongst  the  strictures. 

The  surgical  therapeutics  comprise  preUminary  explorations, 
palliative  and  radical  treatment.     "We  avoid  the  word  cure. 

Preliminary  ojjerations  are  to  give  information  concerning 
the  number,  size,  and  situation  of  the  stricture. 

The  introduction  of  ordinary  catheters  of  different  sizes  is 
generally  sufficient  to  give  the  surgeon  every  information  that 
he  requires  for  undertaking  the  treatment  of  a  stricture  ;  but 
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when  about  to  operate,  one  must  be  careful  and  precise 
in  making  the  preliminary  examination.  Ducamp  used  to 
employ  what  he  called  his  exploratory  sound,  but  the  instru- 
ment has  properly  fallen  into  disuse.  The  simpler  the 
instruments  the  better. 

The  instrument  a  houle  in  gum-elastic  renders  service  in 
measuring  the  length  of  a  stricture  ;  but  when  the  thickening 
in  the  sub-mucous  coat  exists  in  the  spongy  portion  only,  the 
surgeon  can  obtain  a  good  idea  of  its  extent  by  gently  pinch- 
ing it  between  his  finger  and  thumb. 

Teeatment. 

Dilatation. — Dilatation  is  the  method  to  be  preferred  in  the 
treatment  of  most  tight  organic  strictures.  The  best  way  of 
performing  it  is  to  employ  the  No.  1  (English  scale),  for  in- 
stance, on  the  first  occasion,  and  having  ascertained  by  the  finger 
in  the  rectum  that  it  is  in  the  proper  course  for  the  bladder, 
to  urge  it  gently  onwards  ;  when  it  has  reached  the  bladder, 
urine  having  flowed,  it  should  be  withdrawn.  On  the  third 
or  fourth  day,  supposing  that  no  harm  have  followed  on  the 
introduction,  No.  2  will  probably  be  introduced,  and  so  on 
until  No.  12  finds  its  way  in  easily.  But  this  is  a  method 
which  requires  much  time  and  patience,  both  on  the  part  of 
the  surgeon  and  of  the  subject.  When  No.  12  can  be  passed 
the  patient  should  be  instructed  in  the  art  of  catheterization, 
and  should,  at  first  every  week,  introduce  No.  10  for  himself. 
He  will  never  be  cured  whatever  the  treatment  adopted  be ; 
but,  as  we  have  said  above,  he  may  be  able  to  keep  the  stric- 
ture under  control. 

ContiJiuous  dilatation. — Sir  H.  Thompson  has  shown  that 
if  No.  1  be  introduced  into  a  stricture  and  left  in — just  within 
the  bladder — for  a  few  days,  a  process  of  softening  takes 
place  at  the  seat  of  stricture,  so  that  when  the  small  instru- 
ment is  withdrawn  No.  9  or  10  may  be  easily  passed. 

Forcible  dilatation. — When  a  stricture  allows  the  passage  of 
No.  2  or  3,  Mr.  Holt's  instrument  for  bursting  the  fibrous 
ring  may  be  employed.     The  inrstnimcnt  consists  of  a  small 
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catheter  split  down  the  middle,  the  halves  being  joined  by  a 
hinge  near  what  would  be  the  eye  of  an  ordinary  catheter. 
Running  between  the  halves  and  fixed  to  the  hinge  is  a 
slender  wire  stylet,  over  which  a  large  hollow  style,  of  the 
size  of  a  No.  8  or  9,  is  passed.  In  its  passage  over  the  stylet 
it  separates  the  halves  of  the  instrument  and  so  bursts  up  the 
fibrous  constriction. 

The  instrument  has  met  with  little  approval  in  the  hands 
of  some  surgeons,  and  condemnation  from  others,  but  a 
fair  trial  of  its  merits  in  unprejudiced  hands  shows  that 
most  organic  strictures  can  be  quickly  and  efEectually  treated 
by  its  means. 

Simjjle  division. — In  this  operation  a  cutting  instrument  is 
passed  through  the  stricture  dividing  some  of  the  constricting 
tissue.  The  instruments  are  called  urethrotomes.  They  vary 
much  in  form.  They  may  be  straight  or  curved,  and  cutting  from 
behind  forwards,  when  passed  through  the  narrow  track.  For 
the  most  part  they  consist  of  canulee,  varying  in  size,  and  are 
armed  with  a  stylet,  which  has  a  hidden  blade  at  its  vesical 
end.  Sometimes  the  blades  are  terminal,  at  others  they  start 
out  through  a  lateral  slit  in  the  instrument  on  pressure  being 
made  through  some  arrangement  of  screw  or  lever.  When 
the  urethrotome  is  curved,  the  blade  is  situated  at  the  con- 
vexity. The  blade  may  be  single  or  mulriple.  Some  of  the 
instruments  cut  their  way  through  the  stricture  in  passing 
through  towards  the  bladder;  but  generally  the  cutting  is 
effected  with  the  withdrawal. 

The  instruments  are  used  thus.  When  the  stricture  has  been 
somewhat'  dilated,  and  a  good  knowledge  of  its  extent  and 
condition  has  been  obtained,  the  urethrotome  is  introduced 
with  the  blade  hidden  ;  the  beak  is  then  passed  beyond  the 
narrowing,  so  that  when  the  blade  is  made  to  start  out  it  is 
on  the  bladder  side  of  the  stricture.  The  blade  is  then  made 
to  cut  its  way  forward  through  the  tight  band,  without  wound- 
ing the  healthy  part.  If  advisable,  the  band  may  be  divided 
in  more  points  than  one ;  the  blade  must  be  made  to  return 
under  cover  again  ere  the  instrument  is  withdrawn.  Some 
bleeding  may  follow  the   operation.      From    time   to  time 
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a  full-sized  catheter  must  be  introduced  to  prevent  the  return 
of  the  contraction. 

M.  Reyhcu'd,  not  satisfied  with  division  of  the  fibrous  ring 
of  the  stricture,  proposed  to  divide,  in  addition,  the  healthy 
tissues  of  the  urethra  right  through  the  copus  spongiosum  to 
the  skin,  the  section  being  effected  by  a  blade  like  that  of  a 
penknife.     "We  only  mention  the  operation  to  condemn  it. 

M.  Werteiniber  has  employed  electricity  in  the  treatment  of 
stricture. 

Some  have  tried  to  force  a  passage  through  the  narrowed 
part  of  the  canal  by  cauteries  ;  whilst  others  have  endeavom'ed 
to  effect  a  cure  by  excision  of  the  morbid  tissue. 

M.  Amussat  has  sometimes  succeeded  in  introducing  a 
catheter  through  an  obstinate  stricture  by  forcibly  distending 
the  urethra  with  warm  water,  and  for  this  he  has  a  small 
catheter  with  an  india-rubber  ball  at  one  end,  which,  filled 
with  water,  can  be  forcibly  emptied  by  the  hand  into  the 
urethra,  the  other  end  of  the  catheter  being  passed  do^vn  to 
the  stricture.  By  gently  forcing  on  the  catheter  after  the 
injection  the  stricture  has  been  penetrated.  \'\'hilst  the  injec- 
tion is  being  made  the  penis  is  tightly  pressed  around  the 
instrument  by  the  finger  and  thumb. 

When  dealing  with  a  narrow  stricture  it  is  well  to  inject  a 
small  quantity  of  oil  into  the  urethra  before  introducing  an 
instrument. 

Operations  on  Urinary  Fistula. 
(Plate  LXXVII.,  figs.  6,  7,  &  8.) 

Urinary  fistula3  may  be  the  result  of  injury  or  of  abscesses, 
and  may  give  rise  to  a  communication  between  the  urethra 
and  skin,  bladder  and  vagina  or  rectum,  bladder  and  uterus. 

Urethral  Ji.sinlce  are  named  from  their  svat  penile,  ante- 
scrotal,  scrotal,  and  perineal  ;  they  may  have  followed  on 
stricture  with  abscess,  or  on  injury.  They  may  be  short  and 
uncomplicated  or  burrowing,  tortuous,  and  mulliplc. 

As  regards  curability,  Ave  may  say  briefly  that  the  antc- 
scrotal  fistulas  are  very  difficult  of  treatment,  and  that  the 
larger  the  fistula  the  less  the  success. 
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Should  the  fistula  be  associated  with  stricture,  the  latter 
must  be  dealt  with  before  the  former  is  touched.  The  great 
difficulty  of  obtaining  a  complete  success  is  due  to  the  union 
of  the  vivified  surfaces  being  hindered  or  prevented  by  con- 
tact with  mine.  Often  one  sees  a  perineal  fistula  heal 
spontaneously  on  a  strictm-e  being  dilated. 

Indirect  treatment. —  Old  plan. — A  catheter  is  introduced 
into  and  fixed  in  the  bladder,  and  the  smaU  plug  of  wood 
is  removed  each  time  that  the  patient  desires  to  pass 
water.  The  urine,  however,  sometimes  finds  its  way  to  the 
wound  by  passing  between  the  catheter  and  the  walls  of  the 
urethra.  To  prevent  this  some  sm'geons  have  left  the  catheter 
without  the  pUig  of  wood,  so  that  the  urine  might  flow  away 
as  it  is  secreted.  Simple  fistulge  in  the  perineum  occasionally 
heal  under  such  methods  of  treatment.  On  account  of  the 
severe  inconveniences  resulting  from  the  catheter  being  allowed 
to  remain  in  the  bladder,  Ducamp  has  proposed  to  draw  of£ 
the  urine  by  passing  a  catheter  each  time  the  patient  has 
the*  desire ;  but  the  irritation  set  up  by  urine  collecting  in 
the  bladder  is  occasionally  so  severe  that  the  patient  cannot 
wait  to  have  the  instrument  passed,  so  that  no  good  result 
can  be  anticipated  with  certainty  from  this  method  of  treat- 
ment. 

Direct  treatment.  —  Perineal  fistulse  often  require  free 
divisions  ere  they  can  be  obliterated,  but  no  excision  of  the 
tracts  need  be  practised. 

A  ])lastiG  operation  may  be  required  when  there  has  been  a 
loss  of  tissue  at  the  floor  of  the  urethra  in  the  spongy  portion 
of  the  penis,  but  it  is  very  apt  to  fail.  The  edges  of  the  fis- 
tula are  pared  and  brought  together  by  wire  sutures  over  a 
gum-elastic  catheter  introduced  into  the  urethra  ;  but  M.  Mal- 
gaigne  considers  that  its  presence  in  the  canal  is  productive 
of  harm,  and  that  repeated  catheterizations  are  to  be  pre- 
ferred. 

Perhaps  when  the  nature  and  use  of  Mr.  Xapier's  self- 
retaining  convolvulus  catheters  are  better  understood,  the 
treatment  of  penile  fistula  may  be  more  satisfactory.  In  most 
cases  it  is  well  to  make  an  opening  into  the  urethra  in  the 
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perineum,  and  allow  the  urine  to  escape  by  it  whilst  the 
wound  at  the  front  of  the  scrotum  heals. 

When  the  gap  in  the  floor  is  extensive  it  will  be  necessary 
to  make  use  of  a  flap  cut  from  one  side  of  the  thin  penile 
covering,  and,  bringing  it  across  the  opening,  to  let  it  fall  into 
a  space  which  has  already  been  excavated  for  it  on  the  oppo- 
site side. 

Partial  successes  are  by  no  means  uncommon  in  these  cases, 
and  it  is  often  only  after  repeated  attempts  that  the  opening 
is  entu'ely  closed. 

Inqjerforatio'ti  of  tlie  glans. — Enlarging  the  meatus  (Plate 
LXXVII..  figs.  9  &  9  &is.).— Should  the  imperforation  of  the 
glans  be  congenital,  the  aid  of  the  surgeon  is  at  once  required. 
Generally  in  these  cases  the  m^ethra  is  distended  behind  the 
obstruction,  so  that  a  simple  incision,  or  an  excision  combined 
with  puncture,  will  be  all  that  is  necessary. 

After  the  operation  care  must  be  employed  lest  the  new 
passage  be  again  blocked  up  by  cicatrization. 

Should  there  be  congenital  narrowing  of  the  meatus,  oft- 
repeated  and  gradual  dilatation  will  alone  be  required.  The 
separation  of  the  ends  of  the  blades  of  small  dressing  forceps 
introduced  into  the  meatus  will  effect  a  sudden  and  complete 
dilatation. 

A  catheter  may  he  fixed  in  the  urethra  by  a  loop  of  worsted 
tied  firom  the  handle  of  the  instrument  around  the  neck  of  the 
glans  (Plate  LXXVII.,  fig.  10)  ;  or,  if  preferred,  the  instrument 
may  be  secured  by  small  tapes  to  a  spika  bandage  around  the 
trunk. 
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PLATE  LXXVIII. 
CATHETERISM    AND    LITHOTRITY. 

Fiff.  1. — Rectilinear  catJieterisni. — a,  position  of  the  instru" 
mentat  the  start ;  a',  position  showing  the  inclination  necessary 
to  pass  the  (5)  triangular  ligament ;  a",  the  instrument  entering 
the  bladder,  the  handle  having  passed  through  the  quarter  of 
a  circle,  g  h ;  c,  prostate  ;  d,  symphysis ;  e,  bulb  ;  e',  testicle  ; 
f,  bladder. 

Fig.  ■  2. — Passage  of  a  Metallic  sonnd. — a,  first  position ;  a', 
when  introduced  into  the  bladder ;  h,  the  beak  passing 
through  the  prostate,  c ;  d,  symphysis  ;  e,  bulb  ;  /,  bladder. 

Fig.  2  bis. — Sotmding  for  stone. — a,  sound  entering  bladder, /; 
c,  prostate ;  d^  symphysis,  e,  bulb  ;  e' ,  testicle  ;  g,  stone  lying 
at  base  of  bladder  behind  prostate.  This  diagram  shows  how 
necessary  it  is  to  employ  a  sound  with  a  short  and  sudden 
curve,  and  also  how  much'  assistance  may  be  occasionally 
obtained  by  pushing  up  the  base  of  the  bladder  by  the  left 
index  finger  in  the  rectum. 

Fig.  3. — Extraction  of  a  urethral  calculus. — a,  h,  small 
straight  forceps  introduced  into  the  membranous  part  of  the 
urethra  ;  h',  the  fragments  seized  in  its  bite ;  c,  prostate. 

Fig,  4. — Crushing  a  [stone  by  percussion. — a,  lithotrite  ;  a', 
female  blade,  which  allows  the  toothed  male  blade  to  play  in 
it,  so  that  the  stone  may  be  readily  fixed  in  the  bite  ;  a",  cir-  . 
cular  plate  on  the  male  blade  for  manipulation  by  the  finger  ; 
a'",  disc-like  head  of  male  blade  for  receiving  the  strokes  of 
the  hammer.  The  lithotrite  is  firmly  held  between  the  two 
hands  of  an  assistant,  and  steadied  by  the  operator's  left  hand 
whilst  he  uses  the  hammer  with  the  right.  &,  end  of  lithotrite 
in  bladder,/;  V,  male  blade;  b",  female  blade;  c,  stone. 
A  window  has  been  cut  through  the  hypogastric  region  of 
abdomen.    This  instrument  is  now  superseded  by  a  stop  screw. 

Fig.  4  bis  shows  the  way  in  which  the  stone  is  caught  and 
held  by  the  blades  being  approximated  by  manipulation  with 
the  male  blade. 
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LiTHOTEITY, 


Litliotrity  has  for  its  end  the  removal  of  the  crushed 
fragments  of  a  stone  from  the  bladder  without  a  cutting 
operation. 

The  idea  of  the  operation  is  of  ancient  origin,  being  alluded 
to  in  terms  more  or  less  clear  by  Azzarhavi,  A.  Benedictus 
Sanctorius,  Fabrice  de  Hilden.  Everywhere  one  hears  of 
the  Monks  of  Citeaux,  and  of  one,  Martin  by  name,  who  re- 
moved stones  from  bladders  by  ingenious  methods.  Of  more 
importance  were  the  endeavours  of  the  Bavarian  surgeon, 
Gruithuisen  (1812),  to  perforate  a  calculus,  and  of  Elgerton, 
who  invented  an  ingenious  rasp  for  the  destruction  of  a  stone. 
Then  came  (1818-22)  the  reports  of  the  cases  of  Civiale, 
Amussat,  and  Leroy  d'Etioles,  which  did  so  much  to  improve 
the  operation  ;  and  later,  still  further  advance  has  been  made 
by  "VYm.  Coulson  and  Sir-  Henry  Thompson. 

Lithothrity  is  not  performed  on  calculous  male  children,  for 
the  reasons  that  the  urethra  is  not  large  enough  to  admit  a 
trustworthy  instrument  into  the  bladder,  and  because  the  child 
is  intolerant  of  prolonged  or  frequently  repeated  interference. 
Moreover,  the  lateral  lithotomy  in  children  is  so  safe  and 
satisfactory  an  operation  that  no  improvement  on  it  is  to  be 
obtained. 

Nor  should  the  operation  of  crushing  be  undertaken  in  the 
adult  male  subject  when  the  bladder  is  over-sensitive  or  small, 
callous  and  thickened,  for  there  must  be  room  for  the  free 
movement  of  the  end  of  the  instrument  around  the  stone. 
\VTien  the  kidneys  are  in  all  probability  the  seat  of  abscess, 
when  the  stone  is  large  or  hard  (oxalate  of  lime),  when  there 
are  more  stones  than  one,  or  when  the  stone  is  lodged  in  a 
hernial  pouch  of  the  mucous  membrane,  cutting  is  preferable 
to  crushing. 

For  the  most  part,  in  the  female,  crushing  is  not  to  be  chosen 
unless  the  stone  be  small,  for  should  the  urethra  be  paralyzed 
from  over  dilatation,  no  subsequent  operation  can  rei)air  it ; 
whereas  if  vagiuo-vesical  lithotomy  be  undertaken  any  fistula 
that  may  result  can  subse(iuently  be  closed.     In  the  female 
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cliild,  then,  unless  the  stone  be  small,  lithotomy  is  the  opera- 
tion to  be  selected ;  in  the  male  child  there  is,  as  we  have 
shown  above,  no  alternative  on  lithotomy. 

Briefly,  then,  lithotrity  is  to  be  performed  on  the  healthy 
adult  male  when  the  stone  is  small  and  not  too  hard.  In  all 
probability  these  patients  would  do  equally  well  under 
lithotomy ;  in  fact,  they  would  be,  after  children,  the  very 
patients  selected  by  the  Kthotomist.  So  the  lithotritist  picks 
his  patients,  and  is  wise  in  his  choice  ;  but  it  is  questionable 
to  compare  the  happy  results  of  such  operations  with  those  of 
the  lithotomist,  Avho  has  had  to  undertake  the  treatment  of  the 
most  unpromising  cases. 

Nor  is  this  all.  When  the  lithotritist  commences  the 
comparison,  he  objects  to  the  children  being  counted  by  the 
lithotomist. 

Sometimes,  after  a  patient  has  failed  to  be  relieved,  he  is 
submitted  to,  and  succumbs  under,  the  cutting  operation. 
Therefore,  if  there  be  any  doubt  about  which  method  of  treat- 
ment should  be  employed,  the  preference  should  at  once  be 
given  to  the  cutting  operation.  Should  any  urethral  stricture 
exist  in  a  patient  who  might  have  his  stone  crushed,  the  treat- 
ment of  the  former  must  be  first  undertaken. 

Should  a  patient  be  the  unfortunate  subject  of  cancer  of 
the  bladder,  as  well  as  of  stone,  no  operation  would  appear 
advisable. 

The  Opeeation  and  Insteuments  foe  Ceushing  a 
Stone  in  the  Bladdee. 

The  patient  should  retain  his  water  for  some  few  hours 
before  the  operation. 

At  the  first  attack  upon  the  stone — the  sitting,  as  it  is 
generally  called — the  surgeon  may  content  himself  with  break- 
ing it  into  two  or  three  large  pieces ;  or  he  may,  if  he  think 
fit,  continue  the  operation  to  breaking  up.  each  separate 
fragment  into  powder,  or  into  pieces  small  enough  to  pass 
readily  by  the  urethra.  It  is  by  no  means  necessary  that  the 
patient  be  put  under  the  influence  of  an  anesthetic.  If  he 
seems  to  suffer  little  or  no  pain  or  inconvenience  from  the 
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first  breaking  of  the  stone,  the  operator  may  go  on  crush- 
ing the  various  fragments.  But  the  patient  should  not  be 
allowed  to  pass  his  water  for  some  days,  except  in  the  re- 
cumbent posture,  for,  as  Sir  H.  Thompson  has  shown,  if  the 
angular  fragments  are  allowed  to  remain  for  a  few  days  in 
the  bladder  they  become  "  water-worn,"  and  injure  the  mucous 
membrane  much  less  when  they  are  subsequently  allowed  to 
pass.  If,  after  the  first  crushing,  acute  cystitis  follow,  the 
fragments  must  be  attacked  without  delay,  and  be  powdered 
as  fully  as  possible.  In  such  cases  as  this  an  anaesthetic  may 
be  administered  and  the  bladder  washed  out  by  Mr.  Clover's 
valuable  bottle-syphon.  In  this  way  many  of  the  fragments 
may  be  removed. 

The  lithotrite  consists,  as  is  well  known,  of  two  blades,  a 
male  and  female.  The  latter  may  be  "  fenestrated  "  or  not,  as 
is  thought  advisable,  but  the  male  blade  should  not  have  too 
much  the  form  (in  section)  of  a  wedge,  lest  the  stone  be  splin- 
tered with  violence,  and  the  mucous  lining  of  the  bladder 
injured.  The  borders  of  the  blades,  moreover,  should  not 
meet  with  absolute  exactness,  and  each  should  be  somewhat 
bevelled,  so  that  the  folds  of  mucous  membrane  may  run  little 
risk  of  being  pinched. 

Numher  of  stones. — The  number  of  "  cliks,"  or  the  presence 
of  hard  bodies  in  several  parts  of  the  bladder,  leads  one  to 
diagnose  several  stones;  but  an  ordinary  sound,  used  with 
great  care  and  method,  will  enable  the  surgeon  to  arrive  at 
very  exact  conclusions  on  this  subject,  and,  moreover,  if  the 
stem  near  the  handle  be  marked  in  a  scale,  the  measure  of  the 
calculi  may  be  ascertained  with  great  precision,  the  beak  of 
the  instrument  being  made  to  travel  over  the  stone  in  its 
different  diameters.  In  this  way  the  surgeon  can  almost  as 
well  picture  to  himself  the  condition  of  the  interior  of  the 
viscus  and  the  nature  of  the  foreign  bodies  as  if  his  finger 
itself  were  introduced. 

Position  of  the  2)atient  (ind  of  flic  sufr/ron. — The  patient 
may  be  placed  supine  on  a  hard  bed  or  on  the  table,  his  pelvis 
being  raised  on  a  small  and  fine  pillow,  so  that  the  stone  may 
}jc  tilted  from  off  the  delicate  mucous  membrane  of  the  trigone. 
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The  surgeon,  should  stand  on  the  right  side  of  the  patient, 
so  that  his  right  hand  may  be  in  a  convenient  position  for 
manipulating  the  handle  of  the  lithotrite.  If  there  be  not  a 
sufficiejit  number  of  assistants  it  will  be  advisable  to  fix  the 
patient's  wrists  to  the  ankles,  the  thighs  and  legs  being  flexed 
after  the  introduction  of  the  instrument. 

TTie  introduction  will  be  effected  as  we  have  described  further 
back  (see  Catheterization),  and  it  may  be  necessary  to  divide 
slightly  the  meatus  urinarius.  As  soon  as  the  calculus  is  felt 
the  blades  are  separated  by  a  sliding  movement  at  the  handle 
(not  by  the  aid  of  the  screw),  and  the  opened  blades  are  then 
turned  round  to  where  the  stone  is  supposed  to  lie.  The  male 
blade  is  then  slid  down  on  to  the  stone  and  the  screw  put 
into  gear.  The  wheel  at  the  handle  is  then  turned  forcibly 
and  steadily  so  as  to  crush  the  stone.  Supposing  the  stone  is 
not  caught  the  first  time,  the  blades  must  be  again  separated 
and  turned  to  the  other  side,  and,  if  necessary,  must  be  made 
to  dip  down  behind  the  prostate,  when  useful  aid  may  be 
afforded  by  the  left  index  finger  introduced  into  the  rectum  or 
vagina.  Supposing  that  the  stone  slips  suddenly  from  the  bite, 
it  must  be  searched  for  again.  In  any  case,  when  it  is  fairly 
caught  it  will  be  well  to  give  the  instrument  a  turn  or  two 
on  its  long  axis  so  as  to  make  sure  that  the  mucous  mem- 
brane is  not  by  any  chance  caught ;  and  this  and  every  other 
movement  must  be  executed  with  the  greatest  delicacy ;  for 
it  must  be  remembered  that  the  patient  will  not  be  able  to 
inform  the  surgeon  if  a  fold  is  included  or  not.  Should  the 
stone  be  small  and  not  too  liard,  it  may  be  pulverized  there 
and  then,  at  the  first  attack  ;  but  should  it  be  otherwise,  the 
surgeon  must  rest  content  with  knowing  that  he  has  broken 
it  into  fragments,  and  has,  in  addition,  crushed  some  of  those 
fragments.  The  "  sittings  "  should  be  short  and  oft-repeated, 
rather  than  prolonged.  Two  minutes  should  be  sufficient  time 
for  the  purpose.  Fragments  should  not  be  withdrawn  with 
the  lithotrite,  but  should  be  crushed.  Nothing  more  than 
powder  should  be  removed  between  the  blades,  and  it  is  very 
necessary  to  see,  by  inspecting  the  handle,  that  the  male  blade 
is  well  home  before  an  attempt  is  made  to  withdraw  the 
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instrument.     Two  or  three  days  should  intervene  between  the 
sittings. 

The  debris  of  the  stone  is  passed,  as  we  have  said  above, 
as  the  patient  is  lying  down ;  but  should  an  angular  frag- 
ment become  impacted  in  the  urethra  it  must  be  removed 
by  the  long  and  slender  scissor-forceps.  Earely  will  it  be 
necessary  to  extract  it  by  an  incision.  Should  the  bladder 
have  lost  all  power  of  evacuation.  Clover's  syphon  will  be  of 
great  service  in  getting  rid  of  the  powder  and  small  fragments. 

Accidents. — Attention  to  the  precautions  which  we  have 
just  given  will  avoid  injury  to  the  bladder  and  urethra  ;  but 
it  occasionally  happens  that  the  male  blade  snaps  off  at  its 
angle.  The  fi-agment  may  be  removed  by  the  aid  of  an- 
other lithotrite  ;  but  if  this  appear  impracticable,  the  patient 
must  be  submitted  to  the  operation  of  lithotomy.  Cystitis, 
nephritis,  peritonitis,  or  retention  of  urine,  may  follow  on 
lithotrity,  and  so  also  orchitis  and  prostatitis.  Slight  or 
severe  febrile  symptoms  are  by  no  means  uncommon.  In- 
flammation of  the  plexus  of  veins  about  the  neck  of  the 
bladder  is  a  very  grave  sequel  and  may  be  fatal.  To  insure  a 
good  result  in  a  case  of  lithotrity,  the  patient  must  be  first 
carefully  prepared  as  regards  regime  and  diet;  the  sittings 
should  be  of  short  duration  ;  and,  lastly,  the  greatest  care  and 
supervision  of  the  patient  must  be  exercised  during  and  after 
the  time  that  he  is  under  operative  treatment. 

Relapse. — Should  a  small  fragment  of  stone -be  left  in  the 
bladder,  it  will  probably  form  the  nucleus  of  another  calculus, 
so  that  the  surgeon  must  make  sure  that  all  is  removed  before 
the  patient  leaves  his  care. 
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PLATE  LXXIX. 
SURGICAL  ANATOMY  OF  THE  PERINEUil. 

Fig.  1. — The  perinenm. — The  left  half  of  the  figure  repre- 
sents the  superficial  layers ;  the  right  haK  the  deep  structures, 
the  superficial  fascia  being  preserved  on  the  left  half  :  a,  the 
anus  with  the  external  sphincter,  halE  dissected ;  h,  the  bulb 
of  the  urethra  covered  by  the  accelerator  urinae ;  c,  the  internal 
pudic  vessels,  the  artery  being  superficial  and  external  to  the 
vein.  These  vessels,  traced  backwards  over  the  spine  of  the 
ischium,  enter  the  pelvis  below  the  pyriformis  ;  but  traced  for- 
wards, under  the  protection  of  the  tuberosity  and  ramus  of 
ischium  and  pubes,  they  lie  between  the  two  layers  of  the 
triangular  ligament,  giving  off  branches  in  their  course  ;  these 
are,  /,  the  superficial  perineal,  for  the  supply  of  the  scrotum, 
and  /',  the  inferior  htemorrhoidal  which  passes  inwards 
towards  the  anus. 

The  most  important  branches  are  the  artery  to  the  bulb, 
which  runs  from  the  front  of  the  ischial  tuberosity  forwards 
and  inwards,  and  the  transverse  perineal,  which  courses  along 
the  posterior  border  of  the  transversus  perinei.  These  are 
accompanied  by  corresponding  veins.  The  internal  pudic 
artery  ends  in  the  artery  for  the  corpus  cavernosum  and  the 
dorsal  artery  of.  the  penis ;  e,  section  of  glutgeus  maximus ; 
g.  g,  skin.  The  origin  of  the  adductors  and  the  fascia  lata, 
the  coccygeus  and  levator  ani,  and  the  coccyx  are  also  seen ; 
Ti,  h,  testicles  ;  i,  the  penis. 

Fig.  2. — Bilateral  lithotomy. — Introduction  of  the  staff  and 
incisions  in  the  shin. — a,  anus ;  6,  transverse  incision  across 
perineum  between  anus  and  bulb ;  c,  the  index  finger  feeling 
for  the  groove  in  the  staff  ;  d,  bistoury ;  e,  bulb  ;  /,  meatus  ; 
g,  the  staff  held  vertically  in  the  middle  line  ;  h,  testicles 
drawn  up  by  the  assistant  who  holds  the  staff. 

Fig.  3. — Incision  through  prostate  in  the  hilateral  section. — 
The  coverings  have  been  removed  to  show,  a,  the  internal 
pudic  vessels  ;  the  bulb,  5,  covered  by  the  accelerator  urinae ; 
the  inferior  surface  of  the  prostate,  in  which  is  noticed  the 
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crescentic  incision  made  by  the  withdrawal  of  the  separated 
blades  of  the  hthotome,  <?,  c.  At  the  middle  of  this  incision 
is  seen  a  small  notch,  which  passes  into  the  membranous  part 
of  the  urethra  to  give  greater  room ;  more  posteriorly  is 
shown  the  levator  ani. 

Fig.  3  txs  shows  the  way  in  which  the  double  lithotome 
is  introduced,  the  blade  being  hidden  in  the  stem. 

Fig.  4  shows  the  way  in  which  the  left  side  of  the  pros- 
tate is  cut  by  the  single  lithotome.  The  line  of  incision,  d,  is 
also  followed  by  the  lithotomy  knife  of  the  English  surgeon  in 
the  second  part  of  the  lateral  operation.  The  incision  passes 
backwards  and  outwards  between  the  median  line  and  the 
internal  pudic  vessels. 

Fig.  5. — Extraction  of  the  stone  ly  the  forceps. — a,  held  in 
the  right  hand,  the  blades  being  steadied  on  the  stone  by  the 
left  hand. 

Fig.  6  shows  a  modified  operation  for  stone,  the  incision 
passing  backwards  in  the  middle  line  through  the  prostate  and 
front  of  the  rectum.     (Median  Fecto-prostatic.) 

Fig.  6  bis  shows  the  result  of  the  section. 

LITHOTOMY. 

Lithotomy  is  the  operation  in  which  a  passage  is  cut 
through  into  the  bladder  for  the  extraction  of  calculi  or 
foreign  bodies  generally.  Every  variety  of  operation  which 
the  ingenuity  of  surgeons  could  conceive  for  reaching  the 
bladder  has  been  attempted  ;  but  we  shall  content  ourselves 
here  with  describing  the  methods  of  operating  employed  in 
England.  A  special  article  will  treat  of  lithotomy  in  the 
female. 

Surgical  Anatomy  of  the  Terineum. 

By  the  perineum  is  meant  the  layers  of  muscular  and  fibrous 
tissues  which  fill  in  the  triangular  interval  between  the  rami 
of  pubes  and  ischium  and  the  anus  ;  further  back,  and  on 
either  side  of  the  anus,  is  the  ischio-roctal  fossa.  Beneath 
the  perineum,  and  partly  in  its  substance,  arc  the  urethra,  the 
bulbous  and  membranous  portions,  the  i>rostftte  and  neck  of 
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tlie  bladder,  and,  further  out,  the  trunks  of  the  internal  pudic 
vessels  and  nerve. 

Tlie  sxirface  marlimgs  are,  in  the  middle  line,  the  urethra 
with  the  bulb ;  behind  this  a  slight  depression  can  be  made 
out  which  corresponds  to  the  central  tendon  of  the  perineum, 
and  further  back  still  is  the  anus.  In  front  is  the  root  of  the 
scrotum,  with  its  median  raphe.  The  fossa  at  the  side  of  the 
urethral  tube  is  limited  externally  by  the  rami  of  the  pubes 
and  ischium.     Behind  it  loses  itself  in  the  ischio-rectal  fossa. 

The  skin  is  thin,  brownish,  and  elastic,  being  covered 
with  scattered  hairs  and  sebaceous  follicles.  Beneath  the  skin 
is  the  superficial  fascia  disposed  in  two  layers,  of  which  the 
superficial  contains  non-striated  muscular  fibres  and  becomes 
continuous  with  the  fatty  layer  on  the  thighs  and  in  the 
ischio-rectal  foss».  The  deeper  layer  of  the  superficial  fascia 
is  thin  and  membranous  ;  it  is  attached  externally  to  the  rami 
of  pubes  and  ischium,  posteriorly  to  the  base  of  the  triangu- 
lar ligament,  and  looping  around  the  scrotum  in  a  wide  sheet 
passes  up  to  the  abdomen  and  around  the  penis.  On  the 
abdomen  it  is  attached  to  Poupart's  ligament  and  to  the 
outer  lips  of  the  crest  of  the  ilium.  This  deeper  layer  of  the 
superficial  fascia  plays  a  most  important  part  in  cases  of  rup- 
tured urethra,  for,  whilst  preventing  the  urine  from  passing 
down  the  thighs  or  into  the  ischio-rectal  fossee,  it  guides  it  up 
on  to  the  abdomen  by  way  of  the  scrotum  and  penis,  and  in 
the  direction  of  the  spermatic  cord.  This  layer  of  fascia 
covers  in  an  important  triangular  space,  limited  by  the  follow- 
ing muscles  :  externally  by  the  erector  penis,  posteriorly  by 
the  transversus  perinei,  and  in  the  middle  line  by  the  accele- 
rator urinEe.  Under  this  fascia  are  found  the  superficial  peri- 
neal branches  of  the  internal  pudic  vessels  and  nerve,  and, 
probably,  the  small  transverse  perineal  branch  of  artery.  In 
the  depths  of  the  space  is  seen  the  triangular  ligament  of  the 
urethra,  or  the  true  deep  perineal  fascia.  Into  this  triangle  the 
surgeon  plunges  the  knife  in  the  beginning  of  the  lateral  opera- 
tion of  lithotomy  to  reach  the  groove  in  the  stafE  between  the 
two  layers  of  the  triangular  hgament,  and,  cutting  backwards 
and  outwards  to  the  interval  between  the  anus  and  the  ischial 
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tuberosity,  divides  perhaps  the  superficial  perineal  branches 
of  vessel  and  nerve,  the  transverse  perineal  muscle  and  vessels, 
the  inferior  hgemorrhoidal  vessels  and  nerve,  the  base  of  the 
triangular  ligament,  the  compressor  urethrge,  and  the  w^all  qf 
the  urethra  itself. 

The  central  tendon  of  the  perineum  is  the  spot  in  front  of 
the  anus  in  which  the  posterior  fibres  of  the  accelerator  uringe 
and  the  anterior  fibres  of  the  levator  ani  join  vv^ith  the  inser- 
tion of  the  transverse  muscle  of  the  perineum. 

The  triangular  ligament  or  deep  perineal  fascia  is  a  double 
fibrous  layer  which  fills  up  the  anterior  part  of  the  pelvic 
outlet,  and  steadies  the  urethra  in  its  course  beneath  the  pubic 
symphysis,  between  the  prostate  and  the  bulb  of  the  urethra. 

The  superficial  layer  of  the  ligament  covers  the  compressor 
urethrae,  the  internal  pudic  vessels  and  nerve,  the  branches  to 
the  biilb  and  to  Cowper's  gland.  It  is  lost  externally  on  the 
rami  of  the  pubes  and  ischium  ;  in  front  it  is  attached  to  the 
pubic  symphysis  ;  and  posteriorly  it  is  joined  to  the  base  of 
the  deep  layer  of  the  triangular  ligament,  and  is  in  connection 
with  the  deep  layer  of  the  superficial  fascia  which  has  dipped 
down  behind  the  transverse  muscle. 

The  deep  layer  of  the  triangular  ligament  is  a  fascia 
stretched  across  the  pubic  arch.  Posteriorly  it  is  in  connection 
with  the  capsule  of  the  prostate  and  the  pelvic  fascia.  It  is 
separated  from  the  superficial  layer  by  the  internal  pudic 
vessels  and  nerve,  the  compressor  of  the  membranous  part  of 
the  urethra,  and  the  artery  of  the  bulb. 

If  the  knife  is  brought  too  far  forward  in  the  lateral  opera- 
tion the  artery  to  the  bulb  would  be  in  danger  of  being  divided. 
Both  the  layers  of  the  triangular  ligament  are  pierced,  at 
about  an  inch  below  the  symphysis,  by  the  urethra,  and  higher 
up  by  the  dorsal  vein  of  the  penis  in  its  course  to  the  prostatic 
plexus. 

The  nock  of  the  bladder  is  partly  behind  the  prostate 
gland,  partly  surrounded  by  it.  It  is  steadied  in  its  position 
by  the  wings  of  the  pelvic  (recto-vesical)  fascia  passing 
inwards  under  the  name  of  the  lateral  true  vesical  ligament. 
This  same  fascia  surrounding  the  i)roKtatc  is  also  connected 


AKD    SURGICAL   ANATOMY.  365 

with  the  back  of  the  pubes  and  the  bladder  under  the  pubo- 
prostatic or  anterior  true  ligaments  of  the  bladder.  Passing 
down  to  the  side  of  the  prostate  are  the  anterior  fibres  of  the 
levator  ani. 

After  the  knife  has  reached  the  groove  in  the  staff  it  is 
made  to  travel  on  from  the  membranous  part  of  the  urethra 
through  the  side  (left)  of  the  prostate  and  the  neck  of  the 
bladder,  dividing  in  its  course  a  few  fibres  of  the  levator  ani. 

Position  and  course  of  incisions  in  the  lateral  opera- 
tion.— The  superficial  incision  should  not  be  started  too 
far  forwards  lest  the  bulb  of  the  urethra  or  its  artery  be 
injured.  The  surgeon  must  feel  for  the  prominence  of  the 
bulb  at  about  an  inch  and  a  half  in  front  of  the  anus  of 
the  adult,  and  should  plunge  his  knife  boldly  in  towards 
the  membranous  part  of  the  urethra  behind  the  bulb  and 
close  to  the  left  side  of  the  median  line.  Nothing  is  gained 
by  keeping  the  point  of  the  knife  well  forward  at  the  com- 
mencement of  the  operation;  the  ripping  up  of  so  much  of 
the  canal  is  undesirable.  This  incision  must  extend  to  a 
point  between  the  tuberosity  and  the  anus,  and  a  little  nearer 
to  the  former,  well  back  into  the  ischio -rectal  fossa,  so  that 
the  inferior  extremity  of  the  passage  cut  into  the  bladder  may 
be  the  most  capacious  part,  and  so  that  urine  may  have  no 
impediment  in  its  flow  to  the  exterior  of  the  perineum.  It  is 
well  also  that  the  operator  endeavour  to  hit  the  staff  in  the 
first  plunge  of  the  operation  ;  if  this  be  effected  the  following 
parts  will  have  been  divided  by  the  time  that  the  knife  has 
emerged  from  the  ischio-rectal  fossa :  skin  and  superficial 
fascia,  branches  of  the  superficial  perineal  vessels  and  nerves, 
the  transverse  perineal  vessels  and  muscle,  the  base  of  the 
triangular  ligament,  the  membranous  part  of  the  urethra  with 
the  compressor  urethrge,  the  inferior  heemorrhoidal  vessels  and 
nerves,  and  the  fat  in  the  ischio-rectal  fossa. 

Now,  before  this  incision  is  made,  the  surgeon  must  have 
obtained  a  thorough  knowledge  of  the  anatomical  position 
of  the  tuberosity  and  the  ramus  of  the  ischium,  the  anus,  and 
the  rectum.  He  must  assure  himself,  by  introducing  his  finger 
into  the  bowel,  that  the  rectum  is  not  distended  with  faeces 
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and  bulging  into  the  ischio-rectal  fossa,  for  if  this  be  the  case 
it  will  stand  in  great  danger  of  being  wounded  as  the  knife 
passes  backwards  through  the  fat  in  the  fossa.  "While  the 
left  index  finger  is  in  the  rectum  it  will  be  well  to  feel  by  it 
the  staff  in  the  bladder  and  urethra,  and,  possibly,  the  cal- 
culus. 

If  the  incision  be  taken  too  far  outwards  and  the  point  of 
the  knife  be  allowed  to  travel  up  under  the  ischium,  the 
internal  pudic  vessels  would  be  in  peril.  The  dangers  in 
connection  with  the  last  part  of  this  incision  will  be  the 
wounding  of  the  rectum  or  the  internal  pudic  artery. 

Second  inci»ion. — -Although  we  are  in  the  habit  of  speaking 
of  the  first  and  second  incisions  in  lateral  lithotomy,  it  must 
not  be  supposed  that  the  operator  is  to  make  only  two  with 
his  knife.  On  the  contrary,  he  may  have  to  draw  his  knife 
several  times  from  before  backwards  in  making  the  opening  into 
the  perineum  and  ischio-rectal  fossa  according  to  his  experience. 
By  the  second  incision  one  means  the  deepest  part  of  the  cutting 
operation  by  means  of  which  the  groove  of  the  staff  is  laid  bare, 
and  the  prostate  and  neck  of  the  bladder  are  incised.  The  sur- 
geon introduces  his  left  index  finger  into  the  front  of  the 
wound  and  feels  the  grooved  staff  in  the  membranous  part 
of  the  urethra.  He  then  makes  the  nail  of  the  finger  a  guide 
for  the  knife  to  reach  the  groove.  The  point  of  the  knife  being 
thus  engaged  in  the  groove,  the  surgeon  feels  with  certainty  that 
all  is  going  well,  and  he  makes  the  knife  to  travel  on  in  the' 
groove  until  a  rush  of  bloody  urine  informs  him  that  he  has 
reached  the  bladder.  The  back  of  the  point  of  the  knife  must 
be  made  to  rub  fii'mly  along  the  groove  in  all  the  way,  lest 
it  wander  out  between  the  bladder  and  rectum  and  fail  to  enter 
the  bladder.  The  knife  must  be  then  withdrawn,  witli  the 
handle  depressed,  so  as  to  enlarge  the  bladder  opening. 

The  parts  which  are  necessarily  divided  are,  the  base  of  the 
triangular  ligament,  and  perhaps  a  few  fibres  of  the  accele- 
rat(jr  urinse,  the  urethra  between  the  layers  of  the  ligament, 
and  the  compressor  urethraj.  Then  the  prostate,  and  its  cap- 
sule derived  from  the  ])clvic  fascia,  and  the  nock  of  the  bladder. 
In   the  adult  this  incision  is    best   li»»'ited    to  the  prostatic 
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part  of  the  bladder,  lest,  tlie  pelric  fascia  being  freely  divided, 
urine  find  its  way  into  the  loose  tissue  in  the  floor  of  the 
pelvis,  and  infiltration  ensue.  But  in  the  child  it  is  impossible 
to  keep  the  incision  in  such  narrow  limits,  on  account  of  the 
exceedingly  small  dimensions  of  that  gland. 

The  incision,  however,  must  not  be  too  cramped,  especially 
in  the  child,  lest,  on  account  of  the  slender  connections  of  the 
neck  of  the  bladder,  the  whole  viscus  be  pushed  up  into  the 
pelvis  by  the  finger  which  seeks  the  stone.  No  doubt  many 
of  the  cases  in  which  no  stone  has  been  found  at  the  time 
of  the  operation  have  been  consequent  upon  the  incision  into 
the  bladder  not  being  properly  made. 

Knovfing,  then,  that  he  has  opened  the  neck  of  the  bladder, 
the  surgeon  passes  the  left  index  finger  on  to  the  groove  in 
the  staff  and  works  it  over  the  concavity  of  the  staff  into  the 
bladder,  hooking  down,  as  it  were,  the  staff  in  the  endeavour 
to  reach  the  interior  of  the  bladder.  Then  he  feels  for  the 
stone,  and  having  his  finger  against  it,  he  requests  his 
assistant  to  withdraw  the  staff.  The  finger  thus  introduced 
dilates  the  wound,  and  over  it  is  passed  the  forceps;  the 
stone  is  seized  and  worked  out  by  lateral  movements.  It 
must  not  be  pulled  straight  out,  lest  damage  be  done  by 
laceration.  If  the  stone  is  very  large,  a  nick  may  be  made 
into  the  right  side  of  the  prostate,  or  if  it  proves  to  be  a  cal- 
culus of  enormous  size  it  must  be  crushed,  or  the  supra-pubic 
operation  must  be  at  once  performed.  A  "  petticoated  "  tube 
may  be  introduced  into  the  bladder,  and  there  left  if  there 
seems  to  be  much  hgemorrhage  ;  a  syringeful  or  two  of  cold 
water  will  generally  be  enough  to  check  oozing. 

The  following  rules  deserve  the  attention  of  the  young 
lithotomist.  Never  cut  a  patient  unless  you  can  strike  the 
stone  when  you  are  about  to  operate.  Let  your  first  in- 
cision be  free,  so  as  to  get  plenty  of  room  for  the  second, 
which  should  not  be  made  too  far  forwards  nor  of  too  limited 
an  extent.  Be  sure  to  lay  the  staff  well  bare  before  running  the 
knife  towards  the  bladder.  Never  allow  the  staff  to  be  with- 
drawn until  you  have  touched  the  stone  with  your  index 
finger.     Take  no  thought  of  dash,  display,  time,  or  lookers-on, 
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but  proceed  step  by  step  with  care  and  certainty.  If  the 
rectum  is  prolapsed  as  you  are  about  to  commence,  do  not 
diminish  the  space  required  for  your  incisions  by  returning 
the  protruded  part. 

The  Median  Operation. — By  the  "Median  Operation"  is 
meant  the  removal  of  a  stone  from  the  bladder  by  an  inci- 
sion through  the  middle  line  of  the  perineum.  This  method 
of  procedure  was,  in  late  years,  revived  by  Allarton,  who  was 
of  opinion  that  the  bladder  could  by  its  means  be  opened 
with  a  much  less  injury  to  tissues,  especially  as  regards  the 
pelvic  fascia,  and  with  less  risk  of  damaging  important  arterial 
branches,  such  as  the  artery  of  the  bulb  and  irregular  trunks 
from  the  internal  pudic. 

A  full-sized  stafE,  with  a  groove  running  along  the  con- 
vexity, having  been  introduced  into  the  bladder,  the  patient 
is  tied  up  in  the  usual  way.  The  surgeon  then  introduces  his 
left  index  finger  into  the  rectum,  and,  feeling  the  staff  in  the 
urethra,  keeps  the  end  of  the  finger  against  the  apex  of  the 
prostate  gland.  The  point  of  the  knife  is  now  plunged  into 
the  p3rineum  about  half  an  inch  in  front  of  the  anus,  the  back 
of  the  knife  being  directed  towards  the  rectum.  The  incision 
is  then  carried  forward  in  the  middle  line  of  the  perineum 
for  about  an  inch.  The  urethra  having  been  opened  at  the 
triangular  ligament,  a  button-ended  probe  is  pushed  along  the 
groove  of  the  staff  into  the  bladder ;  the  staff  is  then  witb- 
di-awn.  The  finger,  then  following  the  track  in  which  the 
probe  lies,  makes  its  way  into  the  bladder  and  feels  the  stone. 
The  finger  being  kept  against  the  stone,  and  dilating  the 
wound  the  while,  prepares  the  way  for  the  forceps,  and  the 
stone  is  extracted. 

Heniarhn. — This  operation  answers  well  for  the  extraction 
of  a  small  stone  or  of  a  small  foreign  body ;  but  these  are 
just  the  cases  in  which  lithotrity  can  usually  be  employed 
with  advantage.  Moreover,  small  bodies  can  well  be  removed 
by  the  lateral  method  ;  for  it  is  not,  as  a  rule,  the  incision  into 
the  bladder  which,  in  fatal  cases,  causes  tlic  unfortunate  re- 
sult, but  the  laceration  of  the  parts  which  is  necessitated  by 
the  removal  of  a  large  stone.     The  larger  the  stone  the  more 
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•unfavourable  tlie  prognosis.  Certainly  there  is  less  risk  of 
hsemorrhage  following  on  the  median  than  on  the  lateral  ope- 
ration, and  less  risk  of  opening  up  the  reflections  of  pelvic 
fascia,  and  of  death  occurring  from  urinary  infiltration  into 
the  connective  tissue  of  the  pelvis.  But  as  the  incision  lies 
so  far  to  the  front  of  the  pelvic  outlet,  there  is,  evidently,  little 
chance  of  being  able  to  remove  a  large  stone  by  the  median 
operation.  If,  to  obtain  greater  space,  the  incision  is  taken 
far  forward,  the  bulb  would  be  cut  j  if  taken  backward  the 
rectum  would  be  opened. 

The  ^^  medio-lateraV^  operation  is  performed  much  in  the 
same  manner  as  the  median,  but  in  order  to  obtain  more  roora 
for  reaching  and  extracting  the  stone,  the  incision  is  carried 
backwards  and  outwards  from  the  membranous  part  of  the 
urethra  into  the  ischio-rectal  fossa. 

By  the  use  of  Buchanan's  rectangular  staff,  the  angle  of 
which  is  made  to  project  well  into  the  perineum,  the  bladder 
is  reached  with  great  ease. 

Dupuytren's  bilateral  operation  was  introduced  with  a  view 
to  obviate  the  risk  of  wounding  the  bladder  unnecessarily,  or 
of  cutting  beyond  the  limits  of  the  pelvic  fascia,  as  it  sur- 
rounds the  prostate.  Both  lobes  of  the  prostate  being  divided, 
it  is  held  that  ample  room  is  obtained  without  further  cutting 
or  rough  dilatation.  The  operation  is  rarely  performed  in 
England  because,  since  the  days  of  Cheselden  and  Liston,  the 
simple  fateral  operation  has  been  found  to  fulfil  almost  every 
requirement. 

The  staff,  which  has  a  wide  median  groove  in  its  convexity, 
is  passed  and  held  in  the  usual  way,  and  the  surgeon,  with  his 
left  forefinger  introduced  into  the  rectum,  makes  a  crescentic 
incision  just  in  front  of  the  anus,  the  convexity  being  directed 
forwards.  The  ends  of  the  incision  are  carried  round  into 
each  ischio-rectal  fossa.  Cutting  down,  layer  by  layer,  and 
guarding  well  the  rectum,  the  surgeon  at  last  exposes  the  staff 
as  it  lies  in  the  membranous  part  of  the  urethra  (PL  LXXIX., 
fig.  2).  Guided  by  the  groove  on  the  staff,  the  Uthotome  cache 
is  then  introduced  into  the  bladder,  the  concavity  being  turned 
upwards  (fig.  3  Us),    The    staff  is  now  withdrawn  and  the 
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litliotome  turned  with  the  concavity  directed  downwards. 
The  surgeon  then  presses  a  button  on  the  handle  so  that  the 
hidden  blades  start  out  of  the  lithotome  and  effect  the  section 
of  the  two  sides  of  the  prostate  as  the  instrument  is  with- 
drawn. The  amount  of  separation  of  the  blades  and  consequent 
section  of  the  lobes  of  the  prostate  can  be  arranged  before- 
hand by  the  adjustment  of  a  screw  (fig.  3).  The  lithotome 
having  been  withdrawn,  the  calculus  is  extracted  in  the 
usual  manner. 

Surgeons  have  occasionally  removed  stones  from  the 
bladder  by  cutting  through  the  anterior  wall  of  the  rectum  ; 
but  it  is  not  necessary  to  more  than  allude  to  this  operation. 


PLATE  LXXX. 
SUPEA-PUBIC  OR  "  HIGH  "  OPERATION. 

Fig.  1. — Antero-jJosterior  median  section,  showing  the 
thickness  of  the  perineum  and  the  position  of  bladder  and 
rectum,  and  a  sound,  a,  with  a  hidden  blade,  h,  which  is  made 
to  travel  from  the  interior  of  the  bladder  through  the 
abdominal  wall  in  the  supra-pubic  region,  c,  prostate ;  c', 
seminal  vesicle;  c",  recto-vesical  pouch;  d,  symphysis;  e,  bulb; 
e',  testis  ;  /,  bladder  distended  by  fluid. 

Fig.  2. — High  operation. — Sectionin  linea  alba. — a,  bistoury, 
plunged  into  the  small  wound  made  by  the  sharp  guide,  h  ;  h', 
point  of  guide  passing  through  thickness  of  abdominal  wall. 
The  distended  bladder,  the  rectum  and  the  prostate  are  also 
shown. 

Fig.  3. — Incision  into  the  Madder,  /,  previously  distended, 
the  bistoury,  a,  the  edge  being  directed  towards  the  pubes, 
the  back  resting  upcjn  the  curved  index  finger  of  the  left 
hand. 

Fig.  4. — Dilatation  of  the  wound. — Extraction  of  the  stone. 
— a,  hook  or  elevator  raising  the  stone,  c.  The  wound  is  dilated 
by  a  gorget  held  by  an  assistant,  and  by  the  operator's  left 
index  finger. 

Fig.  5. — Extraction  of  calcnlus,  c,   by  the  forceps,  b,  the 
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thumb  and  fotirth  finger  being  passed  tlirougli  the  rings  of 
the  forceps.  The  left  hand  steadies  the  forceps  nearer  the 
wound,  and  helps  in  traction ;   d  and  d' ,  edges  of  wounds. 

Fig.  6. —  View  of  the  interior  of  the  bladder,  the  upper 
and  back  parts  having  been  remored,  so  as  to  show  the  line, 
<9,  of  the  hypogastric  section ;  g.  the  incision  for  the  median 
operation  ;  /,  /,  shows  the  bilateral  section  of  Dupuytren, — 
the  half  on  the  left  side  would  pretty  nearly  indicate  the  Hne 
of  incision  in  the  English  operation ;  h,  ureters ;  h,  seminal 
vesicles.  The  body  and  rami  of  the  pubes  are  marked  in 
dotted  outline. 

Surgical  Anatomy  of  the  Supra-pubic  Eegion. 

When  the  bladder  of  the  adult  is  empty  it  lies  deeply  in 
the  pelvis,  hidden  behind  by  the  pubes  ;  but  when  distended 
it  rises  high  up,  nearly  to  the  umbilicus,  and  pushes  up  with 
it  the  peritoneum,  leaving  always  the  surface  of  the  bladder 
behind  the  anterior  abdominal  wall  bare  of  serous  coat.  Of 
this  fact  the  surgeon  takes  advantage  in  certain  operations. 
The  skin  of  this  part  of  the  abdominal  wall  is  thickened 
above  the  pubes  by  a  considerable  addition  of  fat,  constituting 
in  the  female  the  mons  veneris.  The  region  in  the  middle 
line,  corresponding  to  the  linea  alba  beneath,  is  covered  by  a 
longitudinal  streak  of  hairs.  The  skin  in  this  line  is  a  little 
darkened,  and  beneath  may  be  made  out  the  furrow  between 
the  recti  abdominis  ;  but  in  a  very,  fat  subject  the  situation 
of  the  linea  alba  can  only  be  distinguished  by  drawing  a  line 
on  the  surface  from  the  symphysis  pubis  to  the  ensiform 
cartilage.  The  amount  of  fat  in  the  superficial  fascia  varies  ; 
it  is  as  a  rule  more  abundant  in  women  than  in  men,  and 
may  increase  to  such  an  extent  in  either  case  as  to  render 
the  wound  in  the  high  operation  for  stone  excessively  deep. 

On  either  side  of  the  linea  alba  is  the  rectus  abdominis  in 
its  sheath  ;  the  muscle  is  narrower  near  the  pubes  than  else- 
where. In  front  of  the  rectus  in  this  neighbourhood  is  the 
pyramidalis,  an  accessory  muscle,  which  is  inserted  into  the 
linea  alba.  The  rectus  arises  from  the  crest  and  symphysis 
of  the  pubes,  and  passing  straight  upwards  is  inserted  into 
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the  cartilages  of  the  lower  true  ribs.  The  borders  of  the 
muscle  are  thinner  than  the  middle  portion,  and  along  the 
outer  edge  is  seen  a  somewhat  crescentic  marking,  correspond- 
ing to  the  border  of  the  rectus  and  the  ending  of  the  fleshy  fibres 
of  the  oblique  muscles  in  the  aponeurosis ;  this  is  called  the 
linea  semilunaris.  The  deep  epigastric  artery,  a  branch  of  the 
external  iliac,  lies  so  far  away  from  the  inner  border  of  the 
rectus  that  it  is  in  no  danger  of  being  wounded  in  supra- 
pubic lithotomy. 

Behind  the  lowest  part  of  the  rectus  no  sheath  is  found,  but 
the  muscle  lies  upon  a  layer  of  condensed  connective  tissue 
known  as  the  transversalis  fascia,  which  varies  much  in  cha- 
racter, being  sometimes  thick  and  strong,  at  others  loose  and 
lax,  or  impregnated  with  fat.  It  separates  the  posterior  sur- 
face of  the  anterior  wall  of  the  abdomen  from  the  peritoneum 
and  the  distended  bladder,  and  is  often  firmly  attached  to  the 
^inea  alba. 

The  remains  of  the  urachus  and  of  the  two  hypogastric 
arteries  are  found  between  the  peritoneum  and  the  recti. 

When  the  bladder  is  distended  this  layer  of  connective  tissue 
becomes  thinned ;  but  it  is  nevertheless  somewhat  tough,  like 
the  sheath  of  an  artery,  and  may  require  to  be  cautiously 
divided  by  a  crucial  incision.  It  is  quite  possible  to  reach 
the  bladder  from  above  the  pubes  without  having  distended 
the  viscus  with  water ;  but  in  doing  this  care  must  be  taken 
not  to  wound  the  fascial  layer  unnecessarily.  If  the  bladder 
be  previously  distended  the  operation  is  facilitated  by  the  easy 
recognition  ;  to  strip  up  the  serous  pouch  is  an  easy  task.  The 
catheter  introduced  into  the  bladder  by  the  urethra  is  useful  as 
a  guide.  If  the  coats  are  hypertrophied  there  may  be  some 
trouble  in  extracting  the  stone,  but  the  incision  in  the  front  of 
the  viscus  must  not  be  taken  down  too  far  lest  the  veins  of  the 
neck  be  injured. 

Operation. 

The  high  operation  is  performed  in  England  when  the  stone 
Is  too  large  to  be  extracted  by  the  perineum.  Mr.  Holden  says 
(Landmarks)  that  Jean  de  Dot,  a  smith  at  Amsterdam,  cut 
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Mmself  in  the  linea  alba,  above  the  pubes,  and  took  out  of  Ms 
bladder  a  stone  as  large  as  a  hen's  egg.  *'  The  stone,  the  knife 
and  the  portrait  of  the  operator,  may  be  seen  to  this  day  in 
the  Museum  at  Ley  den." 

The  operation  is  unsatisfactory  on  account  of  the  frequency 
of  injury  to  the  peritoneum,  and  also  on  account  of  the  danger 
of  urinary  infiltration.  About  one  in  three  is  the  proportion  of 
success. 

The  operation  is  thus  performed  :  the  patient  is  placed  on 
his  back,  and  an  incision  three  or  four  inches  in  length  is  made 
in  the  middle  hne  down  to  the  pubic  symphysis.  A  catheter 
introduced  by  the  urethra  is  steadily  held  by  an  assistant,  the 
handle  being  well  depressed  so  as  to  make  the  beak  approach 
the  hypogastric  region  in  the  middle  line.  This  will  be  a  suffi- 
cient guide  to  the  surgeon  without  injection  of  the  bladder. 
The  operator  will  work  through  the  lower  part  of  his  incision, 
keeping  close  towards  the  pubes,  cutting  through  the  fibrous 
structures  of  the  linea  alba.  Having  divided  the  transversalis 
fascia,  he  will  strip  up  the  peritoneum  "with  his  fingers,  and  feel 
down  behind  the  pubes  for  the  end  of  the  catheter,  over  which 
he  will  make  an  incision.  A  soft  gum-elastic  catheter  will  be 
allowed  to  remain  in  the  bladder  for  a  few  days,  so  as  to  keep 
urine  from  the  wound. 

Though  this  operation  is  performed  but  rarely  in  the  present 
day,  nevertheless  a  deformed  pelvic  outlet,  or  anchylosed  femora 
will  occasionally  render  its  selection  imperative.  There  are 
several  methods  of  performing  it  described ;  but  the  simple  one 
to  which  we  have  just  called  attention  is  to  be  preferred.  A 
scalpel,  scissors,  dii^ector,  dissecting  forceps,  catheters,  calculus 
forceps,  retractors,  needles  and  sutures  will  be  all  the  instru- 
ments that  are  required. 
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PLATE   LXXXI. 

OPERATIONS  PRACTISED  ON  THE  GENITAL  ORGANS. 
OF  WOMEN. 

Cutting  fob  Stone  in  Women. 

Fig.  1. — Anatomy  of  the  perineal  region  in  women. — C,  anal 
sphincter ;  C,  constrictor  vaginse ;  P,  anus ;  F,  vagina ;  s, 
clitoris ;  v,  meatus  urinarius  ;  m,  on,  superficial  branch  of  the 
internal  pudic  artery ;  h,  clitoric,  or  deep  branch ;  I,  I,  transverse 
muscle  ;  i,  i,  middle  aponeurosis ;  a,  a,  internal  pudic  artery  ; 
/,  /,  gluteus  masimus ;  r,  levator  ani. 

Fig.  2. — The  vestihvlar  ojjeration  in  women. — Metlwd  of 
lAsfranc. — First  step  of  the  operation. — A,  curvilinear  inci- 
sion practised  in  the  vestibule,  and  designed  to  give  exit  to  the 
calculus ;  at  the  same  time  the  vestibular  space  is  enlarged  by 
lowering  the  urethra,  ii,  by  means  of  the  catheter,  S.  h,  h, 
fingers  of  assistants  keeping  the  labia  majora  apart;  Y, 
external  orifice  of  the  vagina ;  I,  Z,  labia  minora. 

Fig.  3. —  Urethral  operation  in  women,  seen  in  profile  section 
of  the  perineum,  so  as  to  show  the  relation  of  the  different 
organs  in  the  operation. 

Method  of  Laurent  Colot. — P,  anus  ;  S,  grooved  sound  intro- 
duced into  the  urethra  and  bladder ;  V,  vagina ;  a,  uterus ; 
a',  orifice  of  the  cervix  uteri ;  a",  vesico-uterine  fold  of  peri- 
toneum ;  J,  bladder ;  c,  vesico-vaginal  septum  ;  d,  recto- 
vaginal septum;  e,  lower  part  of  the  rectum  not  invested 
with  peritoneum  ;  e',  upper  part  of  the  rectum  ;  I,  middle 
haemorrhoidal  artery ;  t,  straight  bistoury,  the  end  of  which 
11,  is  engaged  in  the  grooved  sound  (see  Operative  Procedures). 

Surgical  Anatomy  of  the  Female  Perineum. 

In  women,  as  in  men,  the  ano-pcrincal  region  may  be  con- 
sidered in  its  entirety  as  a  musculo -fibrous  floor,  designed  to 
close  the  lower  part  of  the  abdominal  cavity.  This  floor  is, 
pretty  nearly,  formed  in  the  two  sexes  by  the  same  planes, 
disposed  in  the  same  order.  The  modifications  affect  only  the 
organs  which  traverse  this  floor.      Thus  it  always  presents 
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two  regions — ^the  one  posterior,  or  anal ;    tlie  other  anterior, 
urethral  or  perineal,  properly  so  called. 

There  is  nothing  to  add  respecting  the  first,  in  which  the 
same  elements  are  met  with :  in  the  centre  is  the  rectum, 
which  descends  sm-rounded  and  supported  by  the  levator  ani, 
ending  below  in  the  anal  orifice  {P,  fig.  1),  itself  surrounded 
by  the  anal  sphincter,  C,  and  presenting  right  and  left  the 
ischio-rectal  space  bounded  by  the  obturator  internus  and 
levator  ani,  and  their  aponeuroses.  This  space,  filled  with 
fat  in  the  recent  state,  is  traversed  by  the  internal  pudic 
artery,  a.  It  is  less  deep  in  women  than  in  men ;  but  it  is 
more  extended  transversely,  which  is  explained  by  the  greater 
separation  of  the  two  ischial  tuberosities,  which  diverge  ob- 
liquely outwards,  and  are  less  prominent. 

The  result  is  that  the  anus  is  not  so  deep,  and  it  is  found 
on  nearly  the  same  plane  as  the  two  tuberosities,  without  the 
great  quantity  of  cellulo-adipose  tissue  with  which  the  skin  is 
thickened  at  the  level  of  these  prominences. 

In  front,  on  the  contrary — that  is  to  say,  in  the  perineal 
region  properly  so  called — we  have  to  point  out  notable  differ- 
ences, which  do  not  affect  the  disposition  of  the  superposed 
layers  or  planes,  but  the  organs  which  traverse  these  layers. 
Thus  this  portion  of  the  perineum  is,  like  the  preceding, 
traversed  through  the  centre  by  a  membranous  canal  (the 
vagina,  V,  fig.  3),  situate  between  the  rectum  and  the  bladder, 
surmounted  by  the  uterus,  the  neck  of  which  it  embraces,  and 
of  which  it  may  be  considered  the  excretory  duct.  This  canal 
ends  below  at  the  vulva.  In  front  it  is  in  immediate  relation 
with  the  m-ethra. 

The  vagina  and  urethra  traverse  the  perineal  aponeuroses, 
the  disposition  of  which  is  the  same  as  in  man. 

The  vulva,  or  the  whole  of  the  external  parts  of  generation, 
presents  itself  externally  in  the  form  of  an  elongated  fissure 
from  the  mons  veneris  to  one  inch  in  front  of  the  anus. 

The  fissure  is  bordered  on  each  side  by  two  more  or  less 
projecting  cutaneous  folds,  which  are  the  labia  majora.  These, 
opposed  to  each  other  by  the  internal  surface,  are  free,  and 
covered  by  hairs  on  their  external  or  cutaneous  surface. 
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The  internal  surface  is  mucous,  and  one  finds  here,  as  at  the 
level  of  nearly  all  the  orifices  where  internal  and  external 
integuments  are  continuous,  the  almost  insensible  transition 
between  skin  and  mucous  membrane,  marked  only  by  the 
change  in  colom\ 

By  their  posterior  extremity  they  are  joined  to  one  another 
to  form  a  membranous  fold,  the  posterior  commissure  or 
fom'chette,  which  is  nearly  always  torn  in  delivery. 

One  finds  in  their  thickness  dartos  tissue,  hairy  and  sebaceous 
folhcles,  an  expansion  of  the  fascia  siqjej'JiciaHs,  and  the  super- 
ficial aponeurosis. 

On  separating  the  labia  majora,  two  other  folds  appear, 
formed  by  erectile  tissue  and  covered  by  a  mucous  fold,  which 
is  here  abundantly  endowed  with  sebaceous  follicles.  These 
folds,  the  labia  minora,  less  developed  than  the  preceding, 
commence  internal  to  the  labia  majora,  at  the  level  of  the 
posterior  third  of  the  vulva,  by  a  thinned  extremity,  and  end 
in  front  by  uniting  together. 

Here  they  cover  a  small  rounded  eminence,  the  clitoris, 
more  or  less  prominent,  and  formed  of  abundant  erectile  tissue, 
or  rather  of  a  cavernous  body  springing  from  two  roots,  very 
rich  in  nerves,  and  surrounded  by  a  fine  fibrous  layer,  which 
lines  the  mucous  membrane. 

a,  a,  internal  pudic  artery. 

Behind  the  posterior  border  of  the  transverse  muscle,  I,  I, 
this  artery  divides  into  two  branches :  the  one  superficial,  m,  ni, 
which  is  destined  to  the  labia  majora  and  mons  veneris ;  the 
other  deep,  or  clitoric  artery,  which  goes  to  the  clitoris. 

Veins  accompany  the  arteries.  A  certain  number  of  those 
which  come  from  the  clitoris  always  communicate  with  the 
vaginal  veins. 

The  lymphatics  go  to  the  inguinal  glands ;  the  nerves 
come  from  the  internal  pudic  and  the  inguinal  branches  of 
the  lumbar  i)lexus. 

About  half  an  inch  behind  the  clitoris,  s,  the  external  orifice 
of  the  urethra,  or  meatus  urinarinus,  u,  is  seen,  and  a  quarter 
of  an  inch  behind  the  meatus  another  small  nipple,  less  pro- 
minent than  the  clitoris,  exists,  named  the  urethral  tubercle. 
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It  is  the  anterior  part,  the  termination  of  the  column  or  ante- 
rior longitudinal  crest  of  the  vagina,  slightly  enlarged  in  the 
form  of  a  tubercle. 

The  space  which  separates  the  clitoris  from  the  meatus 
urinarius,  and  which  is  bounded  on  each  side  by  the  angular 
opening  of  the  two  labia  minora,  has  received  the  name  of 
vestibule,  and  is  of  some  interest  to  the  surgeon  on  account 
of  its  great  dilatability,  which  allows  him  to  obtain  a  space 
more  than  double  (one  inch  or  more)  when  the  urethra  is  de- 
pressed backwards,  or  when,  after  labour,  or  from  any  other 
cause,  the  meatus  urinarius,  carried  upwards,  rises  to  behind 
the  symphysis  pubis. 

Below  the  vestibule,  and  at  the  level  of  the  urethral  tuber- 
cle, begins  the  vaginal  orifice,  which  occupies  all  the  posterior 
part  of  the  vulva  nearly  to  the  f ourchette,  from  which  it  is 
only  separated  by  a  small  triangular  space,  the  fossa  navicu- 
laris.  This  orifice  is,  in  virgins,  more  or  less  closed  by  a  thin 
membrane,  somewhat  disposed  in  the  form  of  a  diaphragm, 
with  a  central  aperture,  sometimes  like  a  crescent,  of  which 
the  free  concave  border  looks  forwards.  It  is  this  membrane, 
known  as  the  hymen,  which  is  torn  during  coitus,  and  is  repre- 
sented by  little  tubercles  called  carunculse  myrtiformes. 

Outside  these  caruncles  the  excretory  canal  of  the  vulvo- 
vaginal gland  opens. 

Tlie  vagina,  V,  a  short  distance  from  its  external  orifice,  is 
embraced  by  the  spongy  body  which  has  received  the  name 
of  Bulb  of  the  Vagina. 

The  walls  of  this  membranous  canal  are  constituted  by  a 
layer  of  erectile  tissue,  by  fibres  of  dartoid  tissue,  of  which 
one  set,  longitudinal,  arranged  on  the  anterior  and  posterior 
aspects,  form  within  the  vagina  two  projections,  which  have 
received  the  name  of  Columns  of  the  Vagina,  and  of  which  the 
others,  circular  or  curvilinear,  extended  from  one  column  to 
the  other,  and  forming  within  a  great  number  of  transverse 
folds,  raise  the  mucous  membrane,  which  covers  or  invests  the 
internal  surface  of  the  organ.  Lastly,  at  the  level  of  the  ex- 
ternal orifice  there  is  a  veritable  ring  of  muscular  fibres,  the 
sphincter  or  constrictor  vaginee,  C.    The  mucous  membrane 
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contains  a  great  number  of  follicles  and  glands;  the  tuIvo- 
vaginal  gland,  situate  without  the  vagina,  through  the  walls  of 
which  its  excretory  duct  passes,  seems  to  be  one  of  the  most 
developed  of  these  glands.  The  arteries  come  from  the  inter- 
nal ihac,  the  veins,  frequently  anastomosing  with  each  other 
and  with  those  of  the  clitoris,  empty  into  the  vesical  vein. 
The  nerves  come  from  the  hypogastric  plexus. 

The  anus,  P,  is  surrounded  by  the  sphincter,  C ;  7',  levator 
ani  ;  i,  ischial  tuberosity  ;  S,  clitoris  ;  /,/,  glutei  maximi. 

The  female  urethra,  much  shorter  and  less  complicated  than 
that  of  man,  begins  at  the  meatus  urinarius,  is  directed  ob- 
liquely upwards  and  backwards,  presents  a  slight  curve  with 
the  concavity  upward,  which  follows  the  symphysis  pubis,  and 
ends  at  the  neck  of  the  bladder.  Wanting  a  prostate,  it 
widens,  and  is  placed  near  the  lowest  part  of  the  body  of  the 
bladder.  The  length  of  the  urethra  is  rather  more  than  an 
inch.  In  front,  it  is  within  a  third  of  an  inch  of  the  pubic 
symphysis  ;  prosteriorly  it  is  at  first  in  immediate  relation 
with  the  anterior  wall  of  the  vagina,  which  is  grooved  by  a 
canal  to  receive  it,  then  it  deviates  from  it  a  Little  above,  and 
is  separated  by  a  cellular  space  a  quarter  of  an  inch  in  extent. 
This  canal,  larger  than  that  of  man,  is  besides  eminently  dila- 
table. In  other  respects  it  has  the  same  structure  as  that  of  man. 

The  bladder,  h,  presents  nothing  particular  in  women ;  it 
rises  forwards  and  a  little  above  behind  the  pubic  symphysis ; 
behind  it  is  in  relation,  not  with  the  rectum,  but  with  the 
vagina  and  uterus,  a.  The  vagina,  V,  is  four  to  five  inches  long 
from  the  cervix  uteri  to  its  external  orifice.  In  the  normal 
condition  it  has  a  diameter  of  about  an  inch  and  a  half ;  but 
by  forcible  extension  it  may  attain  to  double  that,  especially 
in  its  middle  and  upper  parts  ;  for  at  its  orifice  it  resists  dila- 
tation much  more.  Like  the  urethra,  it  describes  a  curve  with 
the  concavity  forward  ;  its  axis,  oblique  from  above  down- 
ward, and  from  behind  forward,  falls  in  front  of  that  of  the 
outlet  of  the  pelvis. 

The  vagina  is  in  relation,  in  front,  with  the  base  of  the 
bladder,  which,  in  the  extent  of  that  position  cori-csponding  to 
the  vesical  trigone,  is  united  with  it  by  a  filamentous  cellular 
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tissue  in  such  a  manner  that  the  peritoneum,  which  is  reflected 
over  the  posterior  surface  of  the  bladder,  does  not  descend  to 
the  vagina.  The  arrangement  is  not  the  same  behind,  where 
the  vagina,  immediately  connected  with  the  rectum,  in  its 
middle  part,  is  separated  above  by  the  peritoneum  reflected 
from  the  anterior  aspect  of  the  rectum  to  the  posterior  aspect 
of  the  vagina,  forming  the  recto- vaginal  cul  de  sac,  of  which 
the  bottom  is  rather  more  than  an  inch  from  the  surface  of 
the  perineum.  Below^  the  vagina,  on  account  of  its  curve, 
deviates  from  the  rectum,  and  is  separated  from  it  by  a  cellular 
tissue  ;  c,  vesico-vaginal  septum ;  d^  recto-vaginal  septum. 

Situate  in  the  pelvic  cavity  between  the  bladder  and  the 
rectum  is  the  uterus,  a,  of  an  ovoid  shape  of  which  the  larger 
end  is  upwards.  The  two  upper  thirds  form  the  body  of  the 
organ ;  the  lower  third  constitutes  its  neck. 

The  uterine  axis  is  generally  considered  as  oblique  from 
above  downwards,  and  from  before  backwards.  But  from 
recent  researches  it  is  found  that  in  the  f<Ktus,  the  child,  the 
young  girl,  in  a  word,  up  to  the  epoch  of  the  first  pregnancy, 
the  axis  of  the  body  of  the  uterus  forms  with  that  of  the 
neck  an  obtuse  angle,  an  angle  which  may  sometimes  be  even 
acute;,  so  that  these  two  parts,  the  body  and  the  cervix,  are 
flexed  on  each  other. 

In  all  cases  the  body  and  cervix  are  separated  by  a  con- 
striction; the  anterior  and  posterior  surfaces  are  convex; 
the  upper  and  lateral  borders,  convex,  unite  by  two  rounded 
angles,  which  give  attachment  to  the  Fallopian  tubes,  the 
round  ligaments,  and  the  ligaments  of  the  ovary. 

The  cervix  uteri  projects  half  an  inch  into  the  vagina,  the 
walls  of  which  are  inserted  around  it.  This  projection  presents 
in  the  middle  the  uterine  orifice,  the  os  tincse.  The  form  of 
the  cavity  of  the  uterus  is  elliptic  at  the  level  of  the  cervix, 
and  triangular  in  the  body,  the  two  superior  angles  being  con- 
tinuous by  a  very  narrow  orifice  with  the  cavity  of  the  Fal- 
lopian tubes.  The  cavity  of  the  cervix  and  that  of  the  body 
are  separated  by  a  marked  narrowing  which  can  seldom  be 
passed  by  the  sound  without  difficulty,  and  without  causing 
rather  sharp  pain. 
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The  uterine  walls  are  very  thick  and  covered  by  peritoneum, 
which  in  front  is  reflected  from  the  posterior  wall  of  the 
bladder  to  invest  the  anterior  surface  of  the  uterus,  and  behind 
covers  the  posterior  surface  in  its  reflection  from  the  rectum 
to  tne  uterus.  Of  these  two  folds,  or  culs  de  sac,  in  which 
loops  of  intestine  may  lie,  the  posterior  descends  lower  than 
the  anterior,  the  bottom  of  which  is  half  to  two-thirds  of  an 
inch  from  the  insertion  of  the  vagina.  This  serous  investment 
and  the  folds  to  which  it  gives  rise,  and  which  form  the  broad 
ligaments,  are,  with  the  vagina  and  the  round  ligaments, 
nearly  the  only  means  of  fixing  the  uterus.  Accordingly  this 
organ  is  exceedingly  mobile  and  exposed  to  deviations  and 
displacements. 

It  is  susceptible  of  great  development  in  spite  of  the  resist- 
ance of  its  walls,  to  such  an  extent  that,  barely  reaching  the 
level  of  the  superior  pelvic  opening  in  the  normal  condition,  it 
sometimes  rises  to  above  the  umbilicus  during  pregnancy. 

Besides  the  serous  tunic,  the  uterine  walls  present  a  very 
thick  layer  of  muscular  tissue,  which,  but  little  apparent  in 
the  empty  state,  acquires  a  very  great  development  during 
pregnancy.  These  fibres  constitute  almost  by  themselves 
the  whole  thickness  of  the  organ ;  they  are  covered  on  their 
internal  aspect  by  a  mucous  membrane  closely  attached.  The 
mucous  membrane  of  the  cervix  presents  a  great  number  of 
muciparous  follicles,  which  are  the  seat  of  a  secretion  the 
product  of  which  has  received  the  name  of  Ovula  Nabothi. 

The  arteries  of  the  ^^terus  come  from  the  ovarian  and  inter- 
nal iliac  arteries.  The  veins  (which  in  the  thickness  of  the 
uterine  tissue  present  only  their  internal  membrane  and  the 
dilatations  of  which  during  pregnancy  form  the  uterine 
sinuses)  outside  the  organ  follow  the  same  direction  as  the 
arteries.  The  nerves  emanate  from  the  hypogastric  plexus; 
few  in  number,  they  go  to  the  body  and  cervix> 

The  broad  ligaments  formed  by  two  serous  folds  extend 
transversely  outwards,  being  prolonged  to  the  superior  ex- 
tremity of  the  vagina.  Subdivided  into  three  secondary  folds 
or  wings,  tlicy  are  lined  by  some  muscular  fibres,  prolongations 
from  the  uterine  fibres.     The  three  folds  contain,  the  round 
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ligament  wbicli  ends  in  an  expansion  in  the  cellular  tissue  of 
the  mons  veneris;  the  Fallopian  tube,  a  slightly  flexuons 
narrow  tube,  opening  into  the  abdominal  cavity  by  a  fringed 
orifice ;  and  lastly,  the  ovary  and  the  ovarian  ligament. 

The  ovary  is  the  essential  organ  of  generation  in  women,  is 
united  to  the  uterus  by  a  fibro-muscular  ligament,  and  has  an 
ovoid  shape  flattened  from  before  backwards. 

In  childhood,  and  up  to  the  epoch  of  the  first  menstruation, 
the  surface  of  the  organ  is  smooth  ;  then  in  proportion  as  the 
woman  advances  in  age,  this  surface  becomes  uneven  and 
fretted  by  the  formation  of  numerous  cicatrices  which  corre- 
spond to  the  evolution  of  ova. 

The  ovary  is  formed  by  a  very  dense  fibrous  membrane 
covered  by  the  peritoneum  of  the  posterior  wing  of  the  broad 
ligament,  and  constituting,  by  the  prolongations  which  ema- 
nate from  its  interior  surface,  the  stroma  of  the  ovary,  a 
species  of  fibrous  mesh  where  the  ovules  form,  or  rather  the 
Graafian  vesicles,  to  which  the  corpora  lutea  succeed. 

The  ovarian  arteries  come  from  the  aorta,  the  veins  accom- 
pany the  arteries.  It  is  the  same  with  the  nerves  which  come 
from  the  renal  plexus. 


OPEEATIVE  PEOCEDURES. 

On  Catheterism  and  Cutting  foe  Stone  in 

Women. 

A.  Catheterism. — Catheterism  may  be  practised  with  the 
patient  lying  down  or  sitting  on  the  edge  of  a  bed,  the  parts 
being  covered  or  uncovered. 

The  catheter  ordinarily  used  is  the  female  one,  generally 
carried  in  every  pocket-case  ;  it  is  usually  made  of  silver  and 
is  short,  its  length  being  from  six  to  seven  inches.  Slightly 
curved  and  designed  to  traverse  a  short  and  but  sHghtly 
curved  canal,  it  generally  enters  the  bladder  very  easily.  The 
only  difficulty,  if  ever  there  is  any,  is  to  find  the  meatus 
urinarius.  If  the  parts  are  uncovered,  this  difficulty  does  not 
occur.    In  the  first  case  the  patient  lies  on  the  back,  the  legs 
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and  thighs  separated  and  slightly  flexed,  the  pelvis  a  little 
raised.  The  operation  may  be  made  by  the  right  or  left  hand, 
the  position  of  the  surgeon  being  considered  indifferent ;  but, 
generally,  it  is  easier  to  stand  on  the  right  of  the  bed. 

Carrying  the  left  hand  pronated  on  the  pubes,  the  surgeon 
separates  the  labia  majora  and  minora  with  the  thumb  and 
index  finger  of  that  hand,  and  uncovers  the  vestibule  and 
meatus.  Then,  taking  in  the  right  hand  the  catheter,  pre- 
viously oiled,  he  holds  it  almost  like  a  pen.  It  is  sometimes 
useful  to  close  the  catheter  v^ith  the  index  finger,  in  order 
to  avoid  soiling  the  clothes  by  the  first  jet  of  urine. 

The  direction  of  the  catheter  is  such  that  the  concavity 
looks  upwards.  The  beak  is  applied  to  the  urethral  orifice  ; 
and,  as  soon  as  the  instrument  is  engaged,  it  is  lowered  to  free 
it  from  the  symphysis  pubis ;  then  it  is  raised  a  little,  and 
pushing  it  forwards  in  the  direction  of  the  urethra,  it  is  intro- 
duced at  once  into  the  bladder. 

Sometimes,  as  in  cases  where  the  pelvis  is  deep  in  the  bed,  in 
old  age,  during  pregnancy,  or  after  delivery,  it  happens  that 
the  urethra,  rising  with  the  bladder  towards  the  pelvis,  becomes 
very  oblique,  or  even  rises  entirely  behind  the  symphysis  pubis. 

In  such  circumstances  M.  Velpeau  advises  the  separation  of 
the  nymphse  by  the  thumb  and  middle  finger  of  the  left  hand, 
and  ^vith  the  index  finger  of  the  same  hand  forcibly  lifting 
the  clitoris  and  vestibule,  so  as  to  lower  the  meatus  urinarius 
and  bring  it  forward  ;  then  to  pass  the  hand  with  the  cathe- 
ter, not  directly  between  the  patient's  limbs,  but  below  the 
ham  which  corresponds  to  the  side  occupied  by  the  surgeon. 

Should  this  not  be  sufiicicnt  a  more  curved  catheter,  or 
even  a  male  catheter,  would  be  required. 

In  these  difficult  cases  one  has  not  often  a  choice  of  means, 
and  it  is  necessary  to  catheteiize  the  patient  uncovered  ;  but 
generally  it  is  not  so  ;  and  as  feminine  modesty  ordinarily 
revolts  at  being  thus  exposed,  the  surgeon  is  obliged  to 
cathctcrize  guided  only  by  touch,  and  without  the  aid  of  the 
eye.  Search  may  be  made  for  the  urethral  orifice  by  proceed- 
ing from  before  backwards,  or  the  reverse. 

in  the  former  case,  M.  Vclptau  advises,  as  previously,  the 
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separation  of  the  labia  minora  with  the  left  thumb  and  middle 
finger,  and  raising  the  clitoris  with  the  index  finger,  the  nail 
of  which  remains  turned  towards  the  meatus  urinarius  ;  then 
carrying  the  point  of  the  catheter  on  this  nail,  it  is  made  to 
glide  gently  along  the  middle  line  from  above  downwards 
on  the  vestibule,  and  it  then  almost  necessarily  enters  the 
urethral  orifice 

In  the  second  case,  which  is  the  preferable,  inasmuch  as 
many  women  have  great  objection  to  manipulation  of  the 
clitoris,  the  surgeon,  standing  on  the  left,  carries  the  index 
finger  of  the  left  hand,  the  pulp  being  directed  forwards, 
towards  the  posterior  part  of  the  vulva.  The  finger  meets 
successively  with  the  fourchette,  the  vaginal  orifice,  and 
the  urethral  tubercle,  t  of  an  inch  from  which  is  the 
orifice  of  the  urethra  ;  the  finger  thus  serves  to  conduct  the 
catheter,  held  in  the  right  hand,  which  is  directed  along  it  to 
the  urethra. 

In  performing  the  operation  of  catheterism  in  women  it 
will  be  found  much  more  convenient  for  all  pu"rposes  to  use  a 
gum-elastic  male  catheter  than  the  silver  instrument  advocated 
in  the  text.  A  ^ood  size  is  the  No.  8  English,  but  other 
smaller  sizes  should  be  at  hand.  When  the  urethra  is  tortuous 
compressed,  or  elongated,  the  flexible  instrument  adapts 
itself  readily  to  the  distorted  canal,  and  renders  this  some, 
times  troublesome  operation  much  more  easy  to  the  surgeon, 
as  well  as  less  painful  to  the  patient. 

B.  Cutting  for  stone. — This  operation  is  but  rarely  practised 
on  women,  and  it  may  be  given  as  a  precept,  and  before  all 
indication  of  procedures,  that  it  should  not  be  resorted  to 
without  absolute  necessity.  Many  reasons  concur  to  render 
this  operation  infrequent.  These  reasons  are  the  consequence 
of  the  fortunate  anatomical  disposition  of  the  "female  urethra  ; 
its  shortness,  its  want  of  curvature,  and,  above  all,  its  great 
dilatabihty,  which,  joined  to  the  declivity  of  the  neck  of  the 
bladder,  and  the  absence  of  the  prostate,  render  easy  the 
emission  of  calculi,  when  of  small  volume ;  or  allow  of  their 
being  easily  seized  and  extracted  when  they  have  not  acquired 
a  very  notable  size. 
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Nevertheless,  sometimes  we  are  obliged  to  have  recourse  to 
this  operation.  As  in  man,  it  many  be  practised  above  or 
below  the  pubis,  by  the  perineum  or  high  operation. 

The  perineal  operation  consists  of  three  methods  :  in  the 
first  the  bladder  is  penetrated  through  the  vestibule ;  in 
the  second  the  vagina  is  involved ;  in  the  third  the  urethi-a 
is  engaged,  a  method  which  we  reserve  to  the  last,  to  incor- 
porate dilatation  and  lithotrity. 

Vestibular  operation  (see  PI.  LXXXI.,  fig.  2). — The  patient 
being  placed,  as  directed  by  Ledran,  on  the  edge  of  a  table  or 
bed,  is  to  be  turned  on  her  back  in  such  a  way  that  the  body 
occupies  a  line  between  perpendicular  and  horizontal,  the 
thighs  and  legs  being  separated  and  flexed.  One  or  more 
assistants,  Z>,  &,  are  charged  with  keeping  the  labia  majora  and 
minora,  Z,  I,  apart.  The  surgeon,  standing  between  the  patient's 
legs,  introduces  into  the  urethra  an  ordinary  catheter,  S,  and 
turns  it  downwards  so  as  to  depress  the  urethra  and  vagina,  T"", 
The  surgeon  then,  recognizing  the  pubic  arch,  and  holding  a 
bistoury  in  the  right  hand  like  a  pen,  makes  a  curvilinear 
incision.  A,  about  -^^  of  an  inch  below  it,  the  convexity  being 
directed  upwards. 

The  incision  should  begin  at  the  level  of  the  right  lateral 
aspect  of  the  meatus  urinarius,  and  finish  diametrically  op- 
posite on  the  other  side.  The  tissues  are  then  severed  layer  by 
layer  to  the  bladder,  care  being  taken  to  hold  the  handle  of 
the  bistoury  a  little  lower  than  the  point.  Having  reached 
the  bladder,  the  bistoury  is  either  plunged  in  by  puncture,  or 
the  walls  are  incised  on  the  catheter,. or,  lastly,  according  to 
Lisfranc,  the  left  thumb  is  introduced  into  the  vagina,  and 
the  index  finger  into  the  wound,  and,  exercising  slight  traction 
on  the  tissues,  the  bladder  walls  arc  stretched  and  the  incision 
made  surer.  In  all  cases,  the  bladder  wall  being  cut  above 
the  neck,  the  left  index  finger  is  introduced  into  the  wound 
and  the  wound  enlarged. 

The  wound  should  be  ^  to  \\  inch  in  length.  The  forceps 
arc  then  to  be  introduced  and  the  stone  extracted. 

Vesico-varj'hnal  ojKration. — This  operation,  first  performed 
by  Roussct,  conbi«ts  in  making  an  incision  one  inch. or  more  in 
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length  into  the  vesico-vaginal  wall.  It  has  been  practised  by 
Fabrice  de  Hilden,  Meiy,  Euysch,  and  in  latter  times  by 
MM.  Faure,  Clemot  de  Eochefort,  Flaubert,  and  Eigal. 

The  process  is  very  simple.  Introduce  an  ordinary  catheter 
into  the  urethra,  the  convexity  looking  downwards,  and 
depress  the  vesical  wall ;  a  straight  bistoury  is  then  to  be 
carried  into  the  vagina,  an  incision  made  upon  the  instru- 
ment and  enlarged  to  the  desired  length,  care  being  taken  to 
avoid  the  urethra. 

M.  Velpeau  proposed  a  slight  modification,  which  consists 
in  placing  the  woman  not  in  the  ordinary  position  for  vesti- 
bular lithotomy,  but  lying  on  the  abdomen,  the  thighs  and 
legs  being  opened  and  flexed. 

Urethral  operation  (see  PI.  LXXXI.,  fig.  3). — The  different 
procedures  of  urethral  lithotomy  may  be  ranged  under  two 
principal  heads  :  sometimes  one  or  two  lateral  incisions  are 
made  into  the  urethra;  sometimes  the  urethra  is  incised 
directly  upwards  or  directly  downwards. 

If  it  is  intended,  after  Fleurant  and  Louis,  to  incise  the 
urethra  bilaterally,  the  surgeon  employs  either  the  instrument 
of  the  latter,  which  is  composed  of  a  flattened  sheath  fm-nished 
with  two  lateral  openings,  into  which  a  double-edged  blade 
is  introduced,  and  which  cuts  both  ways,  or,  preferably,  the 
double  hthotome  of  Fleurant  or  Dupuytren,  which  are  very 
analogous.  If,  on  the  contrary,  a  unilateral  incision  is  pre- 
ferred, for  which  M.  Klein  invented  the  name  of  cystenclieno- 
tomy,  the  section  of  the  urethra  is  made  obliquely  from  above 
downward  and  from  right  to  left,  by  the  aid  of  a  grooved 
sound,  which  serves  to  conduct  either  a  long  straight  bis- 
toury, or,  what  is  simpler,  the  lithotome  of  F.  Come.  Lateral 
incisions  are  at  present  completely  abandoned;  meanwhile 
Dupuytren  beheved,  and  M.  Velpeau  inclines  to  the  opinion, 
that  the  bilateral  incisions  may  offer  some  advantage. 

In  the  second  method,  the  incision  of  the  posterior  wall 
of  the  urethra  directly  downwards  has  been  proposed  by  M. 
Malgaigne,  resembling  a  little  vesico-vagiaal  lithotomy  :  this 
may  be  termed  urethro -vaginal  lithotomy. 

Incision  of  the  upper  wall  of  the  urethra  directly  upwards, 
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attributed  to  A.  Dubois,  belongs,  according  to  A.  Pard,  to 
Laurent  Collot.  The  operation  is  very  simple :  a  grooved 
sound  (see  PI.  LXXXI,  fig.  3),  is  introduced  into  tlie  urethra, 
the  groove  directed  to  the  symphysis.  This  instrument,  when 
the  end  is  pressed  upon,  serves  on  the  one  hand  to  depress 
the  vaginal  wall ;  on  the  other  to  introduce  a  straight  bistoury, 
or  a  lithotome  cach^,  by  means  of  which  the  urethra  is  incised 
throughout  its  length,  and  the  surrounding  tissue  to  the  sub- 
pubic ligament.  This  incision  gives  an  opening  of  nearly  4,-  of 
an  inch,  a  small  opening  which  barely  permits  the  extraction 
of  small  calculi.  The  forceps  being  introduced,  and  the  stone 
seized,  a  recommendation  of  M.  Velpeau's  should  be  remem- 
bered, especially  useful  in  this  case,  and  which  may  moreover 
be  equally  so  in  all  sub-pubic  lithotomies.  The  handles  of  the 
forceps  must  be  raised  in  such  a  way  that  they  are  applied  to 
the  inferior  wall  of  the  urethra,  and  that  the  instrument, 
being  directed  in  the  lower  axis,  does  not  impinge  the  stone 
against  the  symphysis. 

SujJra-jnih'w  ojperatlon. — Concerning  the  operation  nothing 
need  be  added  to  what  has  been  said  respecting  hypogastric 
lithotomy  in  man. 

Litliotrity . — The  same  may  be  said  of  lithotritry. 

Remarks. — This  resume  of  the  different  operations  for  stone 
in  women  appears  to  condemn  nearly  all  of  then.  The  calculi 
which  it  is  possible  to  extract  through  an  incision  not  an  inch 
in  length  are  all  or  nearly  all  small  enough  to  be  removed  by 
lithotrity,  especially  aided  by  an  operation  which  it  remains 
for  us  to  speak  of,  careful  dilatation  of  the  urethra. 

Thus  reduced  to  the  exceptional  cases  of  large  calculi,  which 
we  cannot  usefully  crush,  lithotomy  may  be  practised  by  the 
vagina  or  by  the  high  operation. 

Dilatation  of  the  Ueethea. 

The  idea  of  extracting  foreign  bodies  or  calculi  by  the 
urethra  naturally  occurred  to  the  minds  of  surgeons,  as  is 
shown  by  many  examples,  in  which  the  canal  was  sufficiently 
distended  for  bodies  as  large  as  hen's  eggs  or  goose  eggs,  if 
wc  may  believe  Hcister,  Collot,  Planguc,  and  others,  to  have 
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passed.  Dilatation  may  be  performed  suddenly,  as  suggested 
by  Tolet,  or  slowly,  as  first  suggested  by  Douglas.  First 
suddenly.  The  urethra  may  be  dilated  by  introducing  a 
grooved  sound  or  a  gorget,  in  the  groove  of  w^hich  the  finger 
is  forcibly  thrust,  or  by  a  bivalve  or  trivalve  speculum. 
Secondly,  slowly,  by  daily  introducing  into  the  urethra  a  tent 
of  prepared  sponge  or  gentian  root,  the  size  of  which  is  pro- 
gressively increased.  The  first  process  is  frequently  so  painful 
that  women  cannot  bear  it ;  the  second  is  therefore  preferable, 
but  it  should  not  be  pushed  too  far,  for  laceration  of  the 
urethra  or  permanent  incontinence  of  urine  may  be  pro- 
duced. It  should  not  be  forgotten  that  the  dilatability  of  the 
urethra  diminishes  with  increasing  age. 


PLATE  LXXXII. 

OPEKATIONS  INVOLVING  THE  GENITAL  APPARATUS 
PKOPERLT  SO  CALLED. 

Operations  Applicable  to  Rupture  and  Fistulas  of 
THE  Vagina. 

Fig.  1. — This  figure  shows  the  state  of  the  parts  after 
perinseorrhaphy  by  DiefEenbach's  method,  modified  by  the  sub- 
stitution of  the  quilled  suture  for  the  twisted  suture.  P,  anus  ; 
u,  urethra  ;  r,  vagina  ;  i,  i,  semilunar  lateral  incisions  ;  d,  d,  d, 
threads  tied  around  a  quiU  ;  c,  c,  c,  loops  of  thread  round  the 
opposite  quill. 

Fig.  2  represents  the  operation  to  remedy  vesico -vaginal 
fistulae  ;  it  shows  the  fistula  after  paring  the  edges  and  while 
the  sutures  are  being  passed.  A,  cervix  uteri  depressed  by 
tenacula,  t,t;  B,  vesico-vaginal  fistula,  with  the  edges  pared, 
and  through  which  the  end  of  a  female  catheter,  S,  introduced 
through  the  bladder  by  the  urethra,  n,  is  passed ;  P,  anus  ; 
&,  h,  fingers  of  assistants  separating  the  labia ;  d,  d,  d,  sutures 
passed  through  the  hps  of  the  fistula ;  c,  curved  needle  carry- 
ing a  suture  through  the  edges. 

Fig.  3. — OiJeration  for  vesico-vaginal  fistula    iy    adajpat- 
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tion  of  the  edges  of  the  fistida. — Desaulfs  method. — S,  a  support 
to  bring  nearer  the  edges  of  the  fistula ;  I,  I,  labia  minora 
separated  by  the  fingers  of  assistants,  h,  h ;  ti,  meatus  urin- 
arius  ;  a,  edges  of  the  fistula,  one  of  which  is  partly  pared  ; 
a,  shred  detached  by  the  bistouri,  c,  held  by  forceps. 

Fig.  4. — Antero-posterior  section. — To  show  the  relation  of 
the  parts  concerned  in  the  operation  for  recto-vaginal  fistula. — 
3fethod  of  M.  Johert. —  F,  vagina  ;  b,  bladder,  c,  vesico-vaginal 
wall  ;  e,  rectum ;  I,  upper  lip  of  the  fistula  drawn  upon  by  a 
thread,  i',  the  descent  of  which  is  facilitated  by  lateral  in- 
cisions ;  u,  meatus  urinarius. 

Fig.  .4  Ms. — The  same  ojperation  completed  seen  from  the 
front. — I,  I,  labia  minora  separated  by  the  fingers  of  assis- 
tants, 6,  h  ;  u,  meatus  urinarius ;  a,  fistula  ;  c,  c,  points  of  in- 
terrupted suture ;  d,  d,  d,  threads  of  three  other  points  of 
suture  ;  I,  upper  lip  of  the  fistula  drawn  down ;  P,  anus. 

Fig.  5. —  Operations  for  vesico-vaginal  fistula  hy  elytroplasty . 
— Method  of  31.  Johert. — P,  anus;  u,  meatus  ;  h,  &,  fingers  of 
assistants  separating  the  labia  ;  a,  vesico-vaginal  fistula ; 
Z,  flap  for  closing  it,  taken  from  the  skin  of  the  buttock  which 
shows  a  wound,  i,  of  the  form  of  the  flap  ;  V,  pedicle  of  the 
flap. 

Operations  on  the  Vulva. 

1 .  Many  of  these  operations  differ  scarcely  at  all  from  those 
of  the  same  kind  which  may  be  practised  elsewhere. 

Thus  the  labia  majora  are  frequently  the  seat  of  abscesses 
which  are  important,  on  account  of  the  rapidity  with  which 
they  develop,  the  frequency  of  vulvar  fistulas  which  follow 
them,  and  the  foetid  odour  prevailing  in  the  pus  of  these 
abscesses,  as  in  all  collections  which  form  near  the  orifices 
of  -natural  openings.  The  operation  is  a  suitable  incision. 
There  is  a  precept  which  should  always  be  taken  into  account 
in  making  the  incision :  that  is,  as  far  as  possible,  to  make  it 
in  the  cutaneous  aspect  of  the  abscess.  In  this  way  the 
cavity  is  preserved  from  contact  with  the  fluids  which  may 
flow  from  the  vagina. 

It  is  unnecessary  to  insist  upon  certain  other  operations 
which  arc  nut  of  great   interest  ;   thus  the  amputation  of  a 
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hypertropliied  clitoris,  or  one  which  has  become  the  seat  o 
any  morbid  growth,  may  be  made  by  bistoury  or  scissors,  the 
ligature  may  be  rejected ;  the  labia  minora  may  be  removed 
by  excision  or  ligature.  Excision  by  knife  or  scissors,  or 
ligature  of  the  clitoris  or  labia  minora,  is,  ordinarily,  not  so 
satisfactory  as  removal  by  actual  cautery,  for  in  the  case  of 
excision  bleeding  is  apt  to  be  very  troublesome,  and  with  the 
ligature  the  tediousness  and  pain  are  both  objectionable.  Ee- 
moval  by[^craseur  does  not  altogether  prevent  hasmorrhage ; 
and,  all  things  considered,  the  actual  cautery  is  decidedly  pre- 
ferable. 

Lastly,  more  deeply  situated  tumours,  vaginal  tumours,  re- 
quire great  precautions,  and  demand  much  attention  on  the 
part  of  the  surgeon.  Minute  dissection  is  necessary  in  order 
to  avoid,  with  certainty,  wounding  the  walls  of  the  canal  in 
which  he  operates.  If  he  has  to  do  with  a  tumour  situated 
in  the  recto- vaginal  or  vesico-vaginal  walls,  he  should  assist 
himself  by  rectal  examination  or  catheterism.  If  a  foreign 
body  is  introduced  into  the  vagina,  he  must  conform  to  the 
precepts  given  for  extracting  foreign  bodies  from  the  rectum, 
unless  he  prefers,  where  the  foreign  body  is  very  large,  divid- 
ing it,  like  Dupuytren,  by  introducing  a  small  saw  into  the 
vagina,  or,  like  Lisfi'anc,  incising  the  perineum. 

2.  Imijerforate  vagina. — The  vaginal  orifice,  in  part  nor- 
mally closed  by  the  hymen,  is  sometimes  completely  closed  by 
this  membrane.  A  small  crucial  incision  with  removal  of  the 
flaps  suffices  ;  or,  in  default  of  instruments,  when  there  is  accu- 
mulation of  menses  behind  the  obstacle,  with  thinning  of  the 
partition,  he  may  do  as  Malgaigne  did,  burst  it  by  forcible 
pressure  with  the  finger.  If  the  partition  is  double,  the  opera- 
tion may  be  repeated.  But  imperforation  of  the  vagina  may 
be  due  to  congenital  absence  of  a  part  of  the  canal,  or  to 
morbid  adhesions.  In  the  latter  case  generally  the  occlu- 
sion is  incomplete,  and  well  directed  dilatation  with  sponge 
tents,  aided,  if  necessary,  by  incisions,  will  be  sufficient.  In 
the  former  case,  on  the  contrary,  the  canal  may  be  wanting 
for  a  small  portion  of  its  length,  and  at  the  epoch  of  puberty, 
when  the  menstrual  blood,  accumulating  at  the  bottom  of  the 
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sac,  gives  rise  to  a  fluctuating  tumour,  one  may,  aided  by 
rectal  touch  and  catlieterism,  puncture  the  tumour  by  a  trocar 
and  afterwards  enlarge  the  artificial  passage  by  a  bistoury. 
Lastly,  when  one  has  to  do  with  one  of  those  cases  in  which 
the  vulva  barely  presents  more  than  the  urethral  orifice, 
remembering  the  example  of  M.  Amussat,  a  kind  of  vagina 
may  be  made  by  simple  pressure  with  the  finger,  aided  by 
dilatation  by  means  of  sponge  tents,  in  order  to  get  near  enough 
to  the  existing  vagina,  or  rather  vaginal  cul-de-sac,  to  give 
exit  to  the  accumulated  fluid  by  puncture.  This  was  done  to 
a  girl  of  fifteen  and  a  half  years  by  M.  Amussat,  who  began 
by  forcibly  depressing  the  mucous  membrane  by  a  large  sound, 
then  he  used  the  finger,  carrying  it  immediately  below  the 
urethra  to  the  point  where  the  vaginal  orifice  should  be  found. 
In  the  depression  which  ensued  he  placed  and  kept  forcibly 
applied  a  piece  of  sponge  tent.  Three  days  afterwards  fresh 
attempts  were  made  to  break  down  this  wall ;  followed  by 
slight  tearing  of  the  mucous  membrane,  and  the  application 
of  sponge  tents.  Lastly,  at  the  end  of  five  or  six  attempts  a 
conduit  measuring  2-^  inches  was  formed.  Fluctuation  was 
easily  felt.  The  index  finger,  passed  into  the  bottom  of  the 
canal,  served  to  guide  a  trocar,  by  means  of  which  the  tumour, 
having  been  separated  by  a  layer  of  tissue  an  inch  thick,  was 
penetrated. 

The  opening  was  enlarged  by  a  blunt-pointed  bistoury, 
covered  by  lint  for  I  of  its  blade,  and  was  kept  open  by  means 
of  a  large  sound. 

3.  Perinceorrhaphy  (PL.  LXXXII.,  fig.  1).— This  is  the 
name  given  to  the  operation  by  which  it  is  proposed  to  remedy 
a  more  or  less  complete  laceration  of  the  perineum,  and  even 
of  the  recto -vaginal  septum. 

Rupture  of  the  perineum,  a  very  common  accident  after 
parturition,  may,  especially  when  it  is  recent  and  not  so 
extensive  as  to  transform  the  vaginal  and  anal  orifices  into  a 
cloacus,  be  cured  by  the  recumbent  position,  and  by  the  thighs 
being  kept  closed,  extended,  and  immobile. 

But  when  the  tear  is  old,  extensive,  and  especially  when  it 
involves  a  part  of  the  recto-vaginal  septum,  it  is  necessary, 
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after  having  pared  the  edges  with,  scissors  or  a  bistoury,  to 
keep  them  in  apposition,  either  by  suture  a  points  passes,  or 
better,  by  quilled  sutures  ;  or  still  better,  the  common  inter- 
rupted suture ;  the  patient  is  then  placed  on  her  back,  the 
thighs  are  brought  together  immoyably,  and  must  not  be  dis- 
turbed except  to  draw  the  urine  which  the  patient  may  not 
pass  naturally,  or  for  motions,  which  one  should  endeavour  as 
far  as  possible  to  render  easy  and  infrequent.  If  the  sutures 
are  found  to  drag  too  much  on  the  edges  of  the  wound,  semi- 
lunar incisions,  with  the  convexity  outwards,  may  be  made  in 
the  skin  to  the  right  and  left  of  the  sutures,  after  DiefEenbach's 
method. 

Each  incision  should  commence  ^  an  inch  outside  the 
posterior  border  of  the  labia  majora,  widening  at  its  greatest 
convexity  to  f  of  an  inch,  and  finishing  less  than  ^  an  inch 
from  the  anus. 

Deep  sutures  should  be  removed  in  fifty-six  hours,  but 
superficial  stitches  may  be  left  in  place  until  cicatrization  is 
perfect;  for  the  success  of  operation  is  likely  to  be  lost  by 
precipitation,  or  the  rent  may  be  replaced  by  a  small  fistula, 
which  disappears  with  diflficulty.  One  may  often  count  on 
union  by  the  first  intention. 

An  operation  for  the  restoration  of  the  functional  integrity 
of  the  anal  sphincter  in  cases  of  rupture  of  the  perineum  into 
che  bowel,  suggested  and  practised  by  Dr.  "Wiltshire,  deserves 
mention  here.  In  addition  to  the  ordinary  operation  of  paring 
the  edges  of  the  ruptured  parts.  Dr.  Wiltshire  cuts  down  upon 
the  retracted  ends  or  stumps  of  the  sphincter,  the  remains  of 
which  can  be  felt  like  a  crescentic  cord  at  the  posterior  margin 
of  the  anus,  and  in  inserting  the  sutures  he  is  careful  to  add 
an  additional  one,  which  picks  up  and  reunites  the  separate 
ends  of  the  torn  sphincter,  so  as  to  restore  the  integrity  of  the 
lacerated  ring. 

A  similar  plan  has  been  since  advocated  in  a  recent  edition. 
of  Dr.  Gaillard  Thomas's  work  on  the  Diseases  of  "Women. 

As  regards  the  material  of  which  the  suture  is  composed, 
opinions  vary.  The  twisted  silver  wire  suture  is  very  man- 
ageable and  quite  reliable.     To  prevent  the  ends  irritating  the 
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skin,  a  knot  of  gutta  percha,  softened  by  hot  water,  should  be 
applied  to  each. 

Pure  silk,  carbolized  cat-gut,  or  silkworm-gut  may  be  used. 

Opekations  on  the  Yagina. 

1.  Yesieo-vaginal  Jistnlce. — This  is  not  the  place  to  enun- 
ciate at  length  the  series  of  procedures  which  have  been 
successively  proposed  to  remedy  a  lesion  which  involves  so 
painful  and  disgusting  an  infirmity.  This  useless  trouble 
would  only  be,  as  usual,  an  indication  of  the  poverty  of 
sufficient  means,  or  an  indication  of  a  great  number  of  opera- 
tions, all  more  or  less  inefficient,  among  which  one  may  almost 
choose  at  hazard. 

A  lucky  idea,  ably  put  into  practice  by  M.  Jobert,  allows 
us  nowadays  to  do  justice  to  old  procedures,  to  relegate  to 
the  surgical  arsenal  numerous  and  varied  instruments  that 
henceforth  can  be  of  no  service,  as  also  to  bear  witness  to  the 
incessant  efforts  of  modern  surgery,  to  solace  a  misery  for- 
merly considered  as  beyond  remedy,  until  J.  L.  Petit,  and 
afterwards  Desault,  soon  followed  by  the  German  surgeons, 
fixed  attention  to  the  subject. 

It  is  therefore  useless  to  recall  that  J.  L.  Petit  confined  him- 
self to  a  simple  attack  by  means  of  a  tampon  in  the  vagina, 
a  tampon  much  more  frequently  troublesome  than  useful, 
especially  when  comphcated  with  the  bandage  added  by 
Desault ;  that  MM.  Malagodi,  Eoux,  Lallemand,  and  Nagel6 
pared  the  edges  of  the  fistula,  and  then  re-united  them  by- 
interrupted  sutures,  the  quilled,  or  looped  suture ;  that  MM. 
Lallemand,  Caubct,  Langier,  etc.,  successively  invented  an 
infinite  variety  of  forceps  and  hooks 

A  single  word  will  suffice  for  all  these  procedures  and  in- 
struments :  they  are  all  equally  imperfect,  all  leave  the 
condition  persisting  when  they  do  not  augment  it,  or  transpose 
the  infirmity  into  another  nearly  analogous.  Among  this 
number  is  the  cauterization  and  obliteration  of  the  vagina 
proposed  by  M.  Vidal. 

To  cauterize  the  edges  of  the  fistula,  one  introduces  into  the 
vagina  a  univalve  speculum,  or  the  duck-bill  speculum,  then 
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an  actual  cautery,  or  caustic  (nitrate  of  silver  generally)  is 
applied  to  the  edges  of  the  fistula  thus  exposed.  The  caustic 
is  either  fixed  in  a  straight  caustic  holder,  or  perpendicularly 
at  the  end  of  a  long  forceps.  If  the  fistula  is  very  small,  it  may 
sometimes  be  closed  ;  generally  it  fails,  and  it  may  happen  that, 
far  from  determining  adhesive  inflammation,  an  eschar  is  pro- 
duced, which  transforms  a  small  canal  into  a  large  opening. 

M.  Vidal  employed  a  sort  of  perinseorrhaphy  ;  he  proposed  to 
close  the  vaginal  orifice  by  paring  the  periphery  of  it  and 
uniting  it  by  suture ;  but  as  M.  Sedillot  stated,  the  vagina 
became  an  appendage  of  the  bladder ;  and,  admitting  a 
complete  success,  the  genital  functions  were  abolished,  and 
the  woman  exposed  to  other  accidents,  for  the  menstrual 
blood  must  of  necessity  arrive  first  in  the  vagina,  and  then 
rise  up,  after  a  longer  or  shorter  sojourn,  into  the  bladder, 
to  be  expelled  by  the  urethra,  the  only  possible  issue 
of  a  cloacus  which  can  never  be  completely  emptied.  At- 
tempted twice,  the  operation  has  not  been  judged  by  its 
results,  for  in  the  first  case  it  failed,  and  in  the  second  the 
patient  died.  In  judging  it,  then,  even  favourably,  in  admit- 
ting the  complete  obhteration  of  the  vagina  as  possible, 
such  an  operation  must  be  performed  as  a  last  resource, 
applicable  only  to  cases  of  very  considerable .  loss  of  structure, 
and  in  women  who  have  passed  the  critical  age. 

There  remain  the  method,  or  methods,  of  M.  Jobert  de 
Lamballe  :  elytroplasty,  and  cystoplasty  by  flaps. 

Elytroplasty. — The  first  and  oldest  is  an  autoplastic  pro- 
cedure, which  consists  in  closing  the  fistula  by  a  cutaneous 
flap  taken  at  the  expense  of  the  labia  majora  or  the  buttocks 
(see  PI.  LXXXII.,  fig.  5). 

The  edges  of  the  fistula,  having  been  previously  pared, 
are  made  tense,  stretching  the  labium  majus  of  the  side 
from  which  it  is  proposed  to  cut  the  flap  ;  then  by  two  con- 
nected incisions  an  angular,  or  semi-lunar,  flap  of  suitable  size 
and  especially  long  enough  not  only  to  close  the  fistula,  but  to 
resist  retraction,  is  circumscribed.  This  flap  should  be  cut 
so  that  the  base  or  pedicle  is  as  near  as  possible  to  the  vagina. 
Sometimes  the  extent  of  the  fistula  may  oblige  the  surgeon  to 


894  OPERATIVE  SURGERY 

prolong  Ms  incisions  to  the  buttocks,  so  that  the  flap  may 
be  long  enough  ;  nevertheless  it  should  be  made  with  extreme 
reserve,  especially  in  fat  women,  for  the  cutaneous  flap  lined 
with  cellulo-adipose  tissue  may  be  too  thick  and  difficult  of 
introduction ;  while  deprived  of  this  tissue  it  becomes  ex- 
posed to  gangrene. 

The  flap  is  afterwards  dissected  from  the  summit  towards 
the  pedicle,  which  is  left  broad  and  thick  enough  for  the  skin 
to  preserve  its  vitality.  Then  the  summit  of  the  flap  being 
-traversed  by  a  waxed  thread,  its  introduction  is  proceeded 
with,  and  it  is  fixed  by  two  sutures.  These  two  steps  present 
certain  difficulties,  especially  if  the  fistula  is  rather  high 
in  the  vagina. 

The  operator  begins  by  folding  the  flap,  rolling  it  on  itself, 
then,  introducing  a  female  catheter  by  the  urethra,  and  bring- 
ing the  end  out  by  the  fistula,  the  two  ends  of  the  waxed 
thread  are  passed  through  the  eye  of  the  catheter,  which  is 
then  withdrawn,  bringing  with  it  the  ends  of  the  thi'ead.  The 
threads  are  then  to  be  moderately  drawn  upon,  the  other  hand 
at  the  same  time  gently  pushing  the  flap  through  the  vaginal 
orifice,  within  the  vagina,  until  it  is  engaged  in  the  fistula. 
To  fix  it  there  the  index  finger  of  the  left  hand  is  carried  up 
to  one  of  the  angles  of  the  fistula  ;  on  this  finger,  serving  as  a 
conductor,  a  curved  needle,  or  needle  in  a  holder,  armed  with 
thi'ead,  is  slid  up ;  with  one  thrust  the  vesico-vaginal  wall  and 
the  flap  arc  traversed  ;  then  with  forceps  the  needle  is  brought 
out.  It  is  then  armed  again  with  thread,  and  in  the  same  way 
a  similar  suture  is  put  in  the  other  angle  of  the  fistula.  The 
indispensable  necessity  of  including  each  of  the  two  angles  in 
one  suture  will  readily  be  conceived  if  one  wishes  the  flap  to 
be  opposed  to  the  vivified  edges  of  the  fistula.  A  double  knot 
generally  suffices ;  or  a  perforated  shot  may  be  used  to  finish 
the  ligature. 

The  patient  is  then  removed  to  her  l)ed ;  a  catheter,  intro- 
duced with  care  so  as  not  to  disturb  the  flap,  is  left  in  the 
urethra.  The  catheter  requires  constant  watching  for  fear  it 
should  be  shifted  or  get  stojjpctl. 

Six  or  seven  days  afterwards  the  sutures,  the  ends  of  which 
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have  been  left  in  tlie  vagina  so  that  they  may  be  more  easily 
found,  begin  to  loosen ;  little  by  little  the  flap  adheres  more 
intimately  to  the  hps  of  the  fistula ;  but  to  avoid  the  chance 
of  gangrene,  M.  Jobert  advises  that  the  pedicle  be  not  cut 
before  about  the  fourteenth  day. 

Side  by  side  with  this  autoplastic  procedure  may  be  placed 
that  of  M.  Gerdy,  apparently  much  more  simple,  but  diflS.cult 
of  execution,  as  are  all  the  procedures  of  anterior  sutures  in 
cystoplasty.  M,  Gerdy  dissects  the  vaginal  mucous  membrane 
of  each  lip  of  the  fistula,  then  he  brings  the  pared  edges  to- 
gether and  unites  them  by  suture.  In  case  of  too  great  tension 
one  may,  as  in  perineorrhaphy  or  hare-lip  operations,  make 
incisions  in  the  mucous  membrane  a  short  distance  from  the 
flaps. 

Cystoplasty . — The  second  method  of  M.  Jobert  rests  essen- 
tially on  the  anatomical  disposition  already  indicated,  that  is 
to  say,  on  the  relations  which  exist  between  the  uterus,  bladder, 
and  peritoneum.  It  will  be  remembered  that  the  vesico- 
uterine peritoneal  cul-de-sac  is  shallower  than  the  recto-uterine 
cul-de-sac,  and  that  in  consequence  the  cervix  uteri  and  the 
posterior  wall  of  the  bladder  are  in  immediate  connection,  and 
are  united  by  lax  cellular  tissue,  which  allows  of  isolation  of  the 
two  organs  one  from  another  to  the  extent  of  more  than  an 
inch.  It  is  precisely  that  which  has  allowed  M.  Jobert  to 
obviate  the  traction  which  causes  cutting  of  the  lips  of  the 
fistula  by  the  sutures. 

This  operation  necessitates  a  pretty  complete  list  of  instru- 
ments :  thus  a  univalve  speculum,  tenaculum  forceps,  blunt- 
pointed  aaid  sharp  bistouries,  curved  scissors,  straight  scis- 
sors, long  and  strong  forceps,  curved  needles,  the  dart-shaped 
catheter  of  Lewsinsky  or  Deyber,  sutures,  a  female  catheter, 
one  or  more  syringes  filled  with  water,  and  sponges  fixed  on 
holders. 

The  instruments  being  arranged,  the  operation  is  begun. 
The  patient  is  placed  on  her  back  with  the  legs  separated.  The 
surgeon  depresses  the  lower  wall  of  the  vagina  with  the 
speculum  so  as  to  show  the  cervix  uteri  ;  and,  directed  by  the 
index  finger  of  the  left  hand,  which  he  slides  along  the  anterior 
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wall  of  the  vagina,  he  seizes  the  cervix  uteri  with  the  tenacu- 
lum forceps,  sideways  if  the  fistula  is  longitudinal ;  and  in  the 
contrary  way  if  it  is  transverse,  but  always  in  such  a  manner 
as  to  leave  the  anterior  insertion  of  the  vagina  on  the  cervix 
free.  The  forceps  being  fixed,  the  speculum  is  withdrawn  and 
moderate  traction  is  made  on  the  cervix  so  as  to  bring  it  down 
as  much  as  possible.  Is  it  necessary  to  add  that  if  the  first 
pair  of  forceps  do  not  suffice  more  may  be  used  ?  When  the 
cervix  uteri  is  brought  down  it  is  well,  before  going  further,  to 
proceed  to  a  last  exploration  of  the  fistula,  either  by  introduc- 
ing a  sound  through  the  urethra  into  the  mouth  of  the  fistula, 
or  by  injecting  fluid  through  the  urethra. 

The  great  advantage  of  the  last  step  of  the  operation  is  the 
bringing  of  the  fistula  almost  under  the  operator's  eyes.  To 
obtain  this  result  more  completely,  which  is  frequently  want- 
ing when  the  uterus  resists  the  attempts  to  bring  it  lower,  and 
especially  to  prevent  the  dragging  which  usually  occurs  on 
the  upper  lip  of  the  fistula  when  the  operation  is  finished,  the 
vagina  is  detached  from  its  insertion  to  the  uterus  by  a  semi- 
lunar incision  made  transversely ;  the  cellular  space  which 
separates  the  bladder  and  cervix  uteri  is  thus  penetrated,  and 
the  two  organs  are  isolated  by  slow  and  careful  dissection, 
grazing  the  anterior  aspect  of  the  cervix,  the  most  superficial 
fibres  of  which  are  incised,  if  necessary.  M.  Malgaigne  prefers 
generally  to  reserve  this  part  of  the  operation  to  the  end, 
because  it  is  only  at  this  time  that  one  can  appreciate  the 
traction,  and  one  may  thus  apportion  more  suitably  the  extent 
of  the  incision  and  dissection. 

There  are  different  advantages  in  the  two  cases  :  the  incision 
done  at  this  time  facilitates  the  lowering  of  the  uterus  ;  done 
later  it  is  pei-haps  better  proportioned,  although,  in  truth,  the 
traction,  the  effects  of  which  are  feared,  are  not  immediately 
produced,  but  according  as  inflammation  develops  after  the 
oi)eration  ;  it  appears  then,  preferable,  especially  when  tbe 
uterus  offers  much  resistance,  to  terminate  this  dissection  early. 
This  being  done,  the  blood  is  sponged  away,  or  it  is  stopped 
hj  a  current  of  cold  water ;  then  seizing  the  edges  of  the 
fistula  one  after  another  with  toothed  forceps,  they  arc  pared 
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by  the  blunt-pointed  bistoury.  If  the  fistula  is  transverse 
one  must  begin  at  the  posterior  border,  wMcli,  by  reason  of 
its  position  being  lower,  would  be  masked  by  tbe  blood  whicli 
would  flow  from  the  anterior  lip.  The  paring  should  be 
through  the  whole  thickness  of  the  yesico -vaginal  wall ;  and 
in  cases  when  one  meets  with  indurated  tissues  the  operator 
must  not  be  content  with  simply  paring,  but  should  remove 
them  entirely. 

The  next  process  is  to  apply  the  sutui-es.    To  pass  them  M. 

Jobert  often  uses  the  barbed  catheter  of  Deyber.     But  the 

management  of  this  instrument  is  somewhat  complicated  and 

it  is  not  indispensable.     When  the  fistula  is  pared  the  wound 

is  generally  large  enough  to  allow  the  finger  being  passed  into 

the  bladder  and  guiding  the  needle.     The  operator  should 

always  prefer  this  method,  which  has  the  advantage  of  greater 

simplicity,  and,  above  all,  allows  him  to  assure  himself  that  the 

needle  has  traversed  the  whole  thickness  of  the  wall,  which  is 

sometimes  great.     The  needle  then,  armed  with  the  suture,  is 

introduced  into  the  bladder,  then  it  is  brought  through  the 

other  lip,  from  the   bladder  to  the  vagina;  and  the  same 

manoeuvre  is  repeated  as  many  times  as  it  is  judged  necessary 

to  insert  sutures.     If  too  great  obstacles  compel  the  operator 

to  use  the  barbed  catheter,  he  introduces  it  through  the  urethra 

into  the  bladder  so  as  to  bring  the  end  to  one  of  the  lips  of 

the  wound,  then,  pushing  the  barb  armed  with  the  suture,  he 

traverses  this  lip,  disengages  one"  of  the  ends  of  the  suture, 

and'  retiring  the  barb  in  its  sheath,  he  does  the  same  to  the 

other  lip,  and  thus  has  the  two  ends  of  the  suture  hanging 

outwards.     In  these  two  cases  the  two  lips  of  the  fistula  are 

comprised  in  the  loops,  the  number  of  which  is  proportional  to 

the  extent  of  the  fistula.     The  two  ends  of  the  suture  axe  lightly 

drawn  to  approximate  the  two  lips  of  the  wound,  then  they  are 

only  lightly  tied,  so  as  not  to  cut  the  flesh,  for  fear  of  exciting 

too  sharp  inflammatory  reaction.     It  may  happen  that  the 

anterior  lip  is  the  seat  of  some  dragging ;  it  is  good  in  that 

case  to  combat  its   effects,  to  practise  some  small  incisions 

in  the  vaginal  mucous  membrane  parallel  to  the  lips  of  the 

fistula.    If  the  operation  has  been  well  done,  if  the  lips  of 
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the  wound  are  well  adapted,  the  fistulous  orifice  should  be 
sufficiently  well  closed  to  prevent  an  injection  passed  into 
the  bladder  penetrating  into  the  vagina.  One  of  the  two 
ends  of  the  sutures  may  be  cut,  the  other  being  left  in  the 
vagina,  which  will  be  an  easy  means  of  finding  the  loop  when 
it  becomes  time  to  remove  the  sutures ;  then  the  forceps 
are  withdrawn,  a  catheter  is  placed  in  the  urethra,  and  the 
patient  is  removed  to  her  bed.  It  is  not  necessary  to  follow  M. 
Jobert's  example  of  placing  a  tampon  of  agaric  in  the  vagina : 
there  is  no  fear  of  haemorrhage,  and  if  a  little  blood  should 
flow,  the  means  which  serve  to  remove  the  clots  from  the 
vagina  mil  always  suffice  :  it  is  only  an  oozing  which  is  easily 
overcome  by  injections  of  cold  water. 

At  the  end  of  eight  or  ten  days,  in  general,  the  process  of 
cicatrization  is  sufficiently  advanced  to  allow  the  removal  of 
the  sutures  :  the  uterus  is  lowered,  and,  guided  by  the  ends 
which  hang  in  the  vagina,  the  loops  are  cut  and  withdrawn. 

When  the  sutures  are  removed  the  fistula  may  be  only 
diminished,  and  not  cured.  In  this  case,  sometimes  cauteriza- 
tion, or  better,  a  fresh  suture,  completely  cures,  or  it  may  be 
necessary  to  operate  more  than  once. 

The  vagina  may  be  the  seat  of  two  other  kinds  of  fistula 
which  operative  surgery  proposes  to  remedy.  It  may  happen 
that  a  more  or  less  extensive  solution  of  continuity  of  the 
recto-vaginal  septum  constitutes  a  recto-vaginal  fistula;  or 
sometimes  one  sees  a  communication  established  between  a 
portion  of  the  intestinal  tube,  above  the  rectum,  and  the 
vagina :  an  entero-vaginal  fistula. 

(a)  Recto-vaginal  Jistnla. — What  has  been  said  of  vesico- 
vaginal fistulte  applies  to  recto-vaginal  fistulfe :  paring  and 
adaptation  of  the  edges,  cauterization,  and  sutures  may  be 
employed.  One  may  also  have  recourse  to  a  kind  of  suture 
exactly  comparable  to  cystoplasty :  the  e<lges  of  the  fistula 
being  pared  and  united  by  some  points  of  interrupted  suture, 
incisions  parallel  to  the  great  axis  of  the  fistula  are  practised 
on  each  side.  This  is  a  new  application  of  the  precept  of 
Celsus,  Franco,  and  Dieffenbach  (PI.  LXXXIL,  fig.  4  and  4  his)  , 
Lastly,  as  a  last  resource  in  cases  of  failure,  one  may  still 
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imitate  Saucerotte,  who,  having  failed  by  the  suture,  trans- 
formed the  fistula  into  a  rupture  of  the  perineum  and  septum 
by  an  incision  of  the  lower  part  of  the  recto-vaginal  septum 
and  had  recourse  to  perineorrhaphy. 

(&)  Entero-vaginal  fistula. — As  regards  the  treatment  of 
entero-vaginal  fistulse,  in  which  the  continuation  of  the 
intestinal  channel  becomes  more  or  less  obliterated,  surgery 
ofEers  but  few  resources.  Two  operations  of  this  kind  have 
been  attempted  by  two  difierent  processes ;  in  both  cases  the 
patients  died.  In  the  first  M.  Koux  incised  the  abdominal 
wall,  and  after  having  attempted  to  separate  from  the  vagina 
the  portion  of  intestine  _  which  communicated  with  it,  he 
wished  to  invaginate  it  in  a  loop  of  intestine  which  he  believed 
to  be  below  the  fistula.  At  the  autopsy  it  was  found  that 
instead  of  invaginating  the  portion  of  intestine,  which  was 
the  seat  of  the  fistula,  in  the  lower  end  of  the  colon,  it  had 
been  made  to  communicate  with  the  gut  above  the  level  of 
the  fistula.  In  the  other  case,  M.  Casamayor  devised  the 
following  much  more  simple  and  also  less  dangerous  process. 

The  operation  was  performed  with  the  aid  of  a  particular 
apparatus,  a  kind  of  enterotome,  composed,  like  that  oi 
Dupuytren,  of  two  stems  articulated  like  forceps,  eigh- 
inches  long,  each  furnished  with  an  oval  plate,  f  inch  lon^- 
and  half  that  breadth.  One  of  these  two  stems  introducer 
into  the  vagina  was  carried  through  the  fistula  to  the  uppe" 
end  of  the  intestine ;  the  other  was  conducted  through  the 
rectum  to  the  level  of  the  first.  The  two  plates  were  then 
only  separated  from  one  another  by  the  thickness  of  the 
opposed  walls  of  the  intestine  a.nd  rectum.  By  the  two  faces, 
which  should  correspond,  the  plates  offer  some  indentations 
designed  to  maintain  its  relations  more  secm-ely.  Then,  the 
two  branches  being  approximated,  the  intestinal  walls  are 
strongly  compressed.  By  the  aid  of  this  constriction  it  is 
sought  to  produce  a  loss  of  substance,  which,  putting  in  com- 
munication the  two  portions  of  intestine,  allows  the  fseces  to 
follow  the  new  passage.  It  is  to  be  regretted  that  pneumonia 
carried  off  the  patient,  and  rendered  useless  a  well-conceived 
operation. 
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PLATE  LXXXIII. 

OPEEATIONS  APPLICABLE  TO  THE  TREATMENT  OF 
UTERINE  POLYPI  AND  PROLAPSE  OF  THE  WOMB. 

Fig.  1. — Ligature  of  a 'polypus. — A,  polypus  ;  h,  gorget  held 
by  an  assistant  to  separate  the  polypus  from  the  vaginal  wall 
and  help  the  action  of  vulsellum  forceps,  d^  and  at  the  same 
time  to  facilitate  the  passage  of  the  ligature,  carried  round 
the  pedicle,  c',  by  the  knot  fastener ;  n,  the  meatus  urinarius  ; 
&',  fingers  of  an  assistant ;  P.  anus. 

Fig.  2. — Torsion  of  a  j^o^yP'xs- — -4?  polypus ;  B,  bivalve 
embracing  the  pedicle  of  the  polypus ;  P,  anus ;  u,  meatus  ; 
c,  torsion  forceps. 

Fig.  3. — Excision  of  a  iwlyims. — A,  polypus  ;  P,  anus ;  I,  I, 
labia  separated  by  the  fingers  of  assistants,  h,  V ;  %,  meatus ; 
t.  t,  tenaculum  forceps,  which  draw  upon  the  polypus,  the 
pedicle  of  which  is  partly  cut  through  by  strong  scissors. 

Fig.  4  his. — Prolapse  of  the  vteriis  and  vagina. — u,  meatus; 
Z,  I,  labia  majora ;  JL,  vagina  drawn  outwards  by  the  uterus 
between  the  labia  majora,  the  neck  of  which,  h,  is  seen  ex- 
ternally ;  P,  anus. 

Fig  4. —  Obliteration  of  the  vagina. — J-,  vagina  prolapsed; 
5,  cervix  uteri ;  P,  anus ;  Z,  Z,  labia  ;  n,  meatus ;  s,  s,  internal 
surface  of  the  labia  majora  pared  at  the  level  of  the  vaginal 
orifice  ;  c,  c,  c,  loops  of  suture  which  traverse  the  labia 
majora  at  the  level  of  the  pared  portion,  and  of  which  the 
ends,  d,  d,  d,  are  seen  on  the  opposite  side. 

Fig.  4  ter. — Procedure  ofFricke  of  Ilamhurg  {episio7'7'haj)hy). 
—  Operation  completed. — Z,  I,  anterior  portion  of  the  labia 
majora  ;  P,  anus  ;  B,  B,  quills  engaged  on  the  one  side  in  the 
loops  of  the  sutures,  c,  c,  c,  and  over  which  on  the  other  side 
the  end8,  d,  d,  d,  arc  tied. 

Fig  5. — Antero-posterior  median  section,  to  show  the  appli- 
cation of  an  air  iJessary . — A,  uterus  pushed  up  by  the  ball,  B 
introduced  into  the  vagina  ;  e,  rectum;  d,  recto-vaginal  wall; 
?/,  meatus;    c,  vagino- vesical  wall;  &,  bladder;  a-,  tap  which 
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controls  the  commimication  between  the  vaginal  ball,  B,  and 
the  external  ball,  jB',  which  is  emptied  on  being  compressed  to 
distend  the  other. 

Operations  rrpox  the  Uteeus. 

Operations  applicable  to  uterine  polypi. — This  is  not  the 
place  to  enter  upon  extended  anatomico-pathological  con- 
siderations of  uterine  polypi ;  these  do  not  in  effect  decide  the 
surgeon  in  preferring  one  method  over  another  :  he  relies 
more  upon  the  indications  furnished  by  the  consistence  and 
volume  of  the  morbid  product,  and,  above  all,  he  is  careful  to 
ascertain  if  it  is  pedunculated  or  not. 

OPERATIVE  PEOCEDURES. 

There  are  at  least  six  methods  of  operation  which  have  been 
proposed  for  the  cure  of  uterine  polypi.  Of  these  six  methods 
three  are  very  seldom  employed ;  they  are  cauterization,  crush- 
ing, and  torsion.  The  other  methods — avulsion,  Ligature,  and 
incision — are  more  important. 

(a)  Cauterization  was  known  to  the  ancients  ;  it  is  nowa- 
days nearly  abandoned.  The  operative  procedure  is  the  same 
as  that  which  will  be  described  apropos  of  cauterization  of  the 
cervix  uteri  ;  it  is  done  with  the  actual  cautery  or  caustics. 

(&)  Crushing. — Having  to  do  with  a  small  polypus  of  soft 
consistence,  Recamier  Introduced  the  fingei*  into  the  cavity 
of  the  cervix  uteri,  and  it  was  sufficient  to  press  the  polypus 
between  the  cervical  wall  and  the  bulb  of  the  finger  to  break 
up  and  extract  it.  In  a  similar  case  this  example  might  be 
imitated.  One  may  also,  if  the  polypus  is  very  voluminous, 
but  appears  soft,  have  recourse,  not  to  a  real  crushing,  but  to 
a  strong  compression  with  forceps  to  diminish  the  volume 
somewhat,  as  Dupuytren  and  Recamier  once  did,  causing 
almost  complete  disappearance  by  combining  pressure,  crush- 
ing, and  avulsion.  It  was  a  large  polypus,  consistent,  which 
could  not  be  lowered  by  any  means.  These  surgeons  broke  it 
up  several  times  with  tenaculum  forceps  and  the  fingers,  so  as 
to  make  it  a  pulp,  which  suppuration  was  left  to  eliminate. 

(c)  Torsion. — Like  crushing,  torsion  is  hardly  anything  else 
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than  undisguised  avulsion.  The  polypus  being  seized  and 
forcibly  drawn  upon  by  forceps,  an  effort  is  made  to  twist  the 
pedicle,  as  in  the  treatment  of  nasal  polypi.  If  the  polypus 
is  soft  it  yields  more  to  the  efforts  at  traction  than  those 
of  torsion;  if  it  is  hard,  at  least  when  the  pedicle  is  not 
very  small,  it  resists,  and  it  is  not  only  the  polypus  which  is 
twisted,  but  the  whole  uterus. 

(d)  Avulsion. — Avulsion  is  still  an  imperfect  method  ;  it  is 
reserved  for  polypi  which  are  not  very  firm.  The  index  finger 
is  passed  into  the  vagina,  the  polypus  is  recognised,  and  the 
polypus  forceps  are  slid  along  the  finger  and  the  growth 
seized,  and  partly  by  traction  and  partly  by  torsion  it  is  some- 
times entirely  torn  away,  generally  only  partially.  In  the 
latter  case  the  forceps  are  again  introduced,  and  the  attempts 
are  renewed  until  it  is  all  extracted. 

M.  Malgaigne  indicates  another  procedure,  applicable  to 
multiple  polypi,  viz.,  drawing  down  the  uterus  with  tenaculum 
forceps,  then,  with  a  curette  introduced  into  the  uterine 
cavity,  scraping  all  the  internal  surface.  This  is  also  a  pro- 
cedure which  partakes  of  crushing  ;  it  has,  according  to  its 
author,  the  advantage  of  not  being  followed  by  hgemorrhage. 

{e)  Ligature  (PI.  LXXXIII.,  fig  1).— The  polypus  may  be 
tied  outside  the  vulva,  in  the  vagina,  or  in  the  uterine  cavity. 

1.  If  the  tumour  appears  outside  the  vulva  with  its  pedicle, 
the  operation  is  very  simple,  and  consists  in  surrounding  the 
pedicle  with  a  strong  waxed  thread,  which  one  ties  with  a 
double  knot.  If  the  pedicle  does  not  appear,  the  polypus  is 
drawn  down  by  tenaculum  forceps.  Lastly,  if  the  pedicle  is 
too  large  for  a  simple  ligature  to  suffice  to  grasp  it,  it  is  to  be 
transfixed  with  a  needle  carrying  a  double  thread,  the  four 
ends  of  which  are  to  be  subsequently  separated  and  tied,  two 
and  two,  on  each  side. 

2.  When  the  polypus,  although  already  low  down  and 
escaped  from  the  uterine  cavity,  is  still  retained  in  the  vagina, 
one  may  either  attempt  to  draw  it  externally  with  tenaculum 
forceps  and  deal  with  it  as  above,  or  put  on  a  ligature  with 
the  fingers  if  they  can  reach  high  enough,  or  with  one  or  two 
knot  fasteners,  that  is  to  say,  two  metallic  stems  pierced  with 
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a  hole  at  one  end,  or  ending,  as  proposed  by  Mayor,  in  crabs, 
claws,  to  receive  the  thread,  or  two  metallic  tubes  which  carry 
a  thread.  The  patient  is  placed  as  for  the  operation  for  stone 
or  vesico-vaginal  fistula ;  an  assistant  presses  on  the  hypo- 
gastrium,  the  surgeon  explores  the  vagina  with  the  two  first 
fingers  of  the  left  hand,  feels  the  polypus  again,  then,  apply- 
ing these  two  fingers  to  the  posterior  wall  of  the  vagina,  they 
serve  as  conductors  to  guide  the  knot  fasteners  and  place  the 
ligature  round  the  pedicle.  The  fingers  are  withdrawn,  and  a 
knot  fastener  is  grasped  by  each  hand;  they  are  made  to 
describe  a  half-circle  from  behind  forwards,  and  the  pedicle  is 
surrounded  by  a  loop  of  ligature.  One  may  equally  well,  like 
Desault,  engage  the  two  knot  fasteners  in  front,  and,  while  one 
remains  immobile,  manage  the  other  so  as  to  surround  the 
polypus.  In  these  two  cases,  the  instruments,  being  carried  in 
front,  are  crossed,  and  thereby  the  two  ends  of  the  ligature 
are  crossed;  then,  after  having  withdrawn  the  instruments, 
recourse  is  had  to  a  knot  holder  (that  of  Grasfe  or  Sauter), 
which  twists  the  ligature  on  itseK  several  times  so  as  to 
strangle  the  pedicle. 

3.  Lastly,  if  the  polypus  is  retained  within  the  uterine 
cavity,  recourse  is  had  to  the  process  of  hgature  with  knot 
fasteners.  But  a  difiiculty  here  presents  itself :  in  carrying  a 
ligature  around  a  polypus  within  the  uterus,  there  is  danger 
of  tying  the  cervix  uteri  itself.  This  operation  is  often 
accompanied  by  sharp  pains  and  accidents  which  oblige  one 
to  relax  the  ligature,  and  even  to  renounce  it. 

Instead  of  making  use  of  silk  for  a  ligature,  silver  wire  may 
be  employed,  which,  being  readily  twisted,  avoids  the  necessity 
of  tying  a  knot,  a  proceeding  always  accompanied  with  con- 
siderable difficulty. 

(/)  Excision. — Like  the  ligature,  excision  of  uterine  polypi 
may  be  practised  in  the  vagina  or  in  the  uterus.  For  the 
rest,  whatever  the  place  where  the  operation  is  performed,  the 
process  varies  but  little.  The  patient  is  always  placed  as  in 
the  preceding  cases,  and  the  surgeon  introduces  into  the 
vagina  either  a  bivalve  speculum,  or  rather  the  index  finger 
of  the  left  hand,  to  serve  as  a  guide  for  seizing  the  polypus 
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with  tenaculum  forceps,  "by  the  aid  of  which  he  draws  it  down 
as  low  as  possible,  facilitating  the  lowering  if  necessary  by  the 
use  of  other  forceps  placed  higher  up.  The  polypus  haying 
descended,  the  pedicle  is  apparent,  and  it  is  then  cut  with 
a  bistouri  or  with  strong  scissors  curved  on  the  flat  (PI. 
LXXXIIL,  fig.  3). 

If  the  polypus  offers  too  great  resistance  to  efforts  at 
traction,  and  cannot  be  brought  down,  a  long  blunt-pointed 
bistoury  curved  on  the  flat  is  to  be  shd  along  the  finger,  and 
the  pedicle  cut  in  the  vagina.  It  is  scarcely  necessary  to 
remark  that  this  process  is  only  applicable  to  polypi  already 
large,  fibrous  polypi ;  for  if  we  have  to  do  with  a  small 
polypus,  it  suflSces  to  dilate  the  vagina  by  a  speculum,  discover 
the  tumour,  and  apply  the  bistoury  or  scissors  to  its  root. 

When  the  polypus  is  retained  within  the  womb,  it  must 
be  brought  down  in  the  same  way ;  or  better,  the  uterus  may 
be  drawn  down  by  forceps  placed  in  the  cervix,  and  then 
the  polypus  itself  dealt  with.     Sometimes  the  polypus  is  too 
voluminous  to   pass  the  cervix  uteri  or  vagina,  it  is  then 
necessary  to  incise  the  cervix  and  perineum,  or,  like  Chas- 
saignac,  to  diminish  the  volume  of  the  polypus  by  two  deep 
incisions  which  circumscribe  a  wedge-shaped  fragment :  inas- 
much, when   dealing   with  non-pediculated   polypi,   it  often 
suffices  to  incise  the  superficial  layer,  which  forms  a  sort 
of  envelope,  to  enucleate  the  tumour.     By  the  rapidity  of 
its  execution,  excision  merits  the  preference  which  has  been 
accorded    to  it  since    Dupuytren    brought    it    into  honour. 
Hsemorrhage  is  the   only  complication  to  be  feared,  and  it 
always  yields  to  the  simplest  hemostatics  or  at  least  to  plugg- 
ing.    Ligature,  on  the  contrary,  is  a  longer  operation,  which 
exposes  to  more  dangers,  and  involves  graver  inconveniences, 
among  which  may  be  named  the  slowness  of  its  action,  tbe 
pains  which  are  the  consequence  of  it,  the  hindrance  occa- 
sioned by  the  flow  of  foetid  discliargcs,  the  presence  of  knot 
holders,  etc.,  and  the  obligation  of  repeating  the  constriction 
several  times. 

The  best  method  of  excising  polypi  is  that  by  the  ccraseur, 
an  instrument  which  excels  all  others  for  this  purpose  in  the 
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great  majority  of  cases.  The  wire  ecraseur  is  very  convenient 
and  can  be  applied  without  difficulty,  even  to  large  polypi. 
That  form  of  wire  ecraseur  should  be  ased  which  allows  of 
the  adaptation  of  the  wire  around  the  polypus  before  it  is 
attached  to  the  rest  of  the  instrument.  In  this  way  a  loop  of 
wire  of  moderate  length  may  be  made  to  encircle  the  base 
of  a  polypus  or  sessile  growth.  When  the  pedicle  is  properly 
encircled  by  the  loop  of  wire,  the  ends  are  to  be  attached  to 
the  handle  of  the  instrument  and  the  screw  put  into  motion. 
In  this  way  the  wire  is  caused  to  embrace  the  pedicle  so 
tightly  that  by  slow  turns  of  the  screw  the  tissues  are 
gradually  cut  through  quite  cleanly,  and  that  without  loss  of 
blood.  Hsemorrhage  from  the  pedicle  is  thus  prevented,  and 
the  risk  from  that  source  is  accordingly  almost  entirely  ex- 
cluded. The  process  is  quick,  clean,  simple  and  safe.  The 
instrument  can  be  applied  to  polypi  even  high  up  in  the 
uterus. 

The  application  of  the  Ecraseur  .will  be  facilitated  by  first 
seizing  the  polypus  by  polypus  forceps,  or,  if  the  growth  be 
too  large  for  that,  by  toothed  forceps.  The  handles  of  both 
these  instruments  should  lock,  so  that  a  firm  grip  may  be 
obtained  v/ith  them  without  the  necessity  of  maintaining 
constant  pressure  by  the  hand.  Downward  traction  to  a 
sufficient  extent  may  be  made  by  the  forceps,  and  the  wii'e, 
rope,  or  chain  of  the  ecraseur,  can  then  be  readily  applied 
around  the  pedicle  or  base  of  the  growth. 

Opeeations  the  object  of  which  is  to  Remedy  Pro- 
lapse OF  THE  Uterus  and  Vagina,  Vaginal  Cysto- 
cele  and  Rectocele. 

These  operations  are  of  two  kinds — palliative  and  radical. 
The  palliative  treatment  is  the  application  of  pessaries.  There 
are  many  kinds:  bung-shaped,  hour  glass-shaped,  ring-shaped, 
cup-shaped,  etc.,  etc.,  the  form  of  which  varies  not  only 
according  as  one  proposes  to  combat  prolapse  of  the  vagina, 
vaginal  hernige,  falling,  or  the  various  displacements  of  the 
uterus,  but  also  as  the  inventors  of  the  different  instruments 
were  moved  by   such  or  such  principles;    one  proposes  to 
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act  on  the  cervix  uteri,  another  on  the  body  of  the  uterus, 
another  solely  on  the  vagina,  vrhich  he  proposes  to  stretch, 
etc.  For  the  rest  one  can  readily  conceive  that  the  size 
of  the  vagina,  or  still  more  the  nature  of  the  lesion,  must 
singularly  modify  the  form  of  pessary.  One  can  therefore 
frequently  employ  v^dth  great  advantage  indiarubber  air  pes- 
aries.  which  by  their  small  volume  are  very  easy  of  intro- 
duction, and  which  are  moreover  much  more  capable  of  filling 
the  vaginal  cavity  in  dilating  and  unfolding  the  folds  of  the 
vagina,  or  the  organs  which  tend  to  escape  from  that  canal, 
vidthout  causing  discomfort  comparable  with  that  almost  in- 
evitably caused  by  all  others,  their  size  and  consistence  being 
augmented,  but  not  their  weight.  Their  action  is  double  : 
they  keep  up  the  organs  by  direct  pressure,  they  dilate  the 
vagina,  causing  its  folds  to  disappear,  which  causes  the 
organs  to  rise,  obliging  them  to  resume  a  normal  position  (PI. 
LXXXIIL,  fig.  5). 

"VSTiatever  may  be  the  pessary  chosen,  it  is  first  oiled  and 
then  is  carried  to  the  entrance  of  the  vagina  and  is  introduced 
fi'om  before  backwards,  and  from  below  upwards.  If  the 
pessary  is  larger  one  way  than  another,  it  is  to  be  presented 
so  that  its  larger  diameter  corresponds  with  that  of  the  vulva ; 
it  will  then  depress  the  posterior  part  of  the  vaginal  orifice 
and  the  perineum  so  as  to  facilitate  its  passage  below  the 
pubic  arch. 

Once  introduced,  the  pessary  is  to  be  placed  in  a  suitable 
position  ;  thus  those  which  present  a  concavity  on  one  of  their 
faces — being  designed  to  correspond  with  the  projection  of 
the  symphysis — must  be  directed  forwards.  Those  which  are 
cylindrical,  or  bung-shaped,  arc  placed  according  to  the  axis 
of  the  vagina;  those  which  are  furnished  with  a  cup  are  so 
disposed  as  to  receive  the  cervix  uteri  into  the  cup ;  if  they 
are  flat  (ring-shaped),  an  oblique  position  is  given  to  them 
in  the  vagina,  so  that  one  face  looks  forwards  and  the  other 
backwards,  and  the  upper  border  is  behind  the  cervix,  etc. 
It  is  impossible  to  enumerate  the  different  positions  to  give 
to  pessaries,  but  they  prcsent.no  difficulty.  It  is  less  easy  to 
obtain  the  immobility  of  these   pessaries,  which   shift  with 
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disheartening  facility  in  spite  of  all  the  more  or  less  trouble- 
some means  with  which  they  are  complicated  to  obviate  the 
defect.  In  this  relation,  too,  pessaries  of  caoutchouc,  funnel- 
shaped,  and  especially  air  pessaries,  have  a  great  advantage, 
for  they  keep  themselves  in  position. 

The  7'adical  cure,  like  the  palliative  treatment,  is  also  en- 
cumbered with  far  too  great  a  number  of  processes,  the  efficacy 
of  which  is  no  more  demonstrated  than  that  of  different 
pessaries.  Thus  Dieffenbach  proposed  the  excision  of  some 
folds  of  the  vaginal  orifice ;  Marshall,  Ireland,  Hemming,  and 
Velpeau  that  of  a  longitudinal  or  quadrilateral  flap  of  vaginal 
mucous  membrane;  M.  Langier  prefers  to  cauterise  it;  then 
M,  Malgaigne  thought  to  obtain  good  results  by  excising  the 
demi-circumference  of  the  vaginal  orifice,  before  and  behind, 
and  reuniting  them  by  suture.  Fricke  (of  Hamburg)  indi- 
cated, under  the  name  of  episiorrhaphy,  vivification  of  the  labia 
majora,  and  then  remiion  by  suture.  Lastly,  M.  Eomain 
G6rardin  had  recovirse  to  the  extreme  process  applied  by  M. 
Vidal  (de  Cassis)  to  vesico-vaginal  fistulge,  obliteration  of  the 
vagina. 

All  these  processes  are  so  simple  as  to  render  a  description 
of  them  useless ;  but,  unfortunately,  they  ofEer  the  common 
inconvenience  of  being  inadequate. 

All  fail  against  an  obstacle  which  is  almost  insurmount- 
able :  and,  even  when  they  seem  to  be  followed  by  complete 
success,  one  is  often  deceived,  for  the  malady  is  not  slow  of 
reproduction. 

In  cases  where  pessaries  have  to  be  applied  to  combat  falling 
of  the  vagina,  or  womb,  or  displacement,  it  is  evident  that  the 
apphcation  of  the  pessary  must  be  preceded  by  another  little 
operation,  the  reduction  of  the  fallen  or  displaced  organ. 

To  reduce  displacement  of  the  vagina,  the  plan  is  the  same 
as  for  prolapse  of  the  rectum  :  the  surface  of  the  projection  is 
covered  with  a  napkin  smeared  with  grease,  and  then  gently 
pressed  with  the  fingers  from  the  circumference  towards  the 
centre.  It  is  the  same  for  the  reduction  of  the  uterus :  the 
organ  is  enveloped  in  greased  linen,  and  then  pushed  back 
by  compressing  the  fundus  so  as  to  lessen  its  size ;  if  the  organ 


408  OPERATIVE    SURGEEY 

is  inverted  like  the  finger  of  a  glove,  one  places  the  finger  on 
the  lowest  part  and  pushes  it  in  the  direction  of  the  vagina. 

If  there  be  deviation  of  the  uterus,  it  is  recognised  by  the 
help  of  touch,  or  the  application  of  a  speculum,  or  the  use  of 
the  sound  ;  then,  having  reduced  it,  it  is  opposed  by  the 
employment  of  an  appropriate  pessary,  or  by  the  use  of 
Simpson's  sound. 

Serious  difficulty  may  be  encountered  in  restoring  an  in- 
verted uterus  to  its  proper  position  :  indeed,  reduction  may  be 
impossible,  and  then,  if  haemorrhage  thi^eaten  the  life  of  the 
patient,  amputation  of  the  inverted  organ  may  become  neces- 
sary. Success  will  often  attend  patient  efforts.  Continuous 
elastic  pressure  should  be  kept  up  against  the  centre  of  the 
fundus  uteri,  with  slight  deviation  to  one  or  other  side.  Com- 
pression of  the  organ  by  an  elastic  bandage  with  a  view  to 
driving  as  much  of  the  blood  as  possible  out  of  the  organ  in 
order  to  reduce  the  bulk  of  the  body  and  fundus  will  facilitate 
all  efforts  at  restoration.  Ii^cisions  into  the  cervical  tissues 
have  been  practised  by  some  in  order  to  favour  dilatation  of 
the  neck.  These  should  be  carefully  done,  if  employed,  so  as 
to  avoid  undue  laceration,  or  penetration  into  the  peritoneal 
cavity  or  adjoining  viscera,  e.g.,  bladder  or  rectum.  A  much 
more  serious  measure  has  been  adopted,  viz.,  opening  the 
abdominal  ca\ity,  dilatation  of  the  cervix  on  its  peritoneal 
aspect,  and  subsequent  reinversion  of  the  organ. 

This  is  so  grave  an  operation  that  its  adoption  must  always 
be  guarded  by  great  circumspection. 

All  attempts  at  reduction  are  more  likely  to  be  attended  by 
success  if  they  are  made  a  week  or  more  after  the  cessation  of 
a  catamenial  period  rather  than  near  that  epoch.  Pressure 
upon  the  inverted  organ  should  not  be  too  long  continued  for 
fear  that  sloughing  may  ensue. 
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PLATE  LXXXIY. 

OPERATIONS    ON   THE    CERVIX   UTERI   AND 
OVARIES. 

Fig.  1. — Tapping  the  uterus. — a.  uterus;  h,  bladder;  c, 
rectum  ;  d,  index  finger  of  the  surgeon  introduced  into  the 
vagina,  and  serving  as  a  conducter  of  a  trocar,  d' ;  e,  sacrum ; 
/,  abdominal  wall  depressed  ;  "g,  loops  of  intestines ;  h,  anus  : 
i,  urethra ;  I,  orifice  of  the  uterus. 

Fig.  2. — Ap]ylicatio7i  oftlie  speculum. — a,  a,  triyalve  specu- 
lum ;  6,  cervix  uteri. 

Fig.  2  his. — d,  long  forceps,  with  cotton  wool,  c,  to  cleanse 
the  cervix. 

Fig.  3. — Caute7'izatio7i  of  t?te  cervix  uteri.— a,  ivory  specu- 
lum ;  a',  its  handle  ;  d,  cervix  uteri,;  c,  actual  cautery;  c\  its 
handle;  d,  d\  labia  majora. 

Fig.  4. — Puncture  of  an  ovarian  cyst. — a,  cyst ;  h,  canula 
of  trocar,  the  handle  of  which  is  seen  at  c  ;  d,  uterus ;  e,  e', 
Fallopian  tubes ;  /,  healthy  ovary ;  g,  bladder ;  h,  coils  of 
intestine. 

EXPLORATION  OF  THE  CERVIX  UTERL 

Of  the  touch. — Besides  palpation  and  mediate  auscultation 
through  the  abdominal  parietes,  the  surgeon  has  at  his  dis- 
posal two  modes  of  direct  exploration  to  discover  the  different 
physiological  and  pathological  conditions  which  the  uterus  and 
vagina  may  present.  By  touch  he  acquires  a  number  of  ideas 
respecting  the  consistence,  volume,  etc.,  of  the  cervix  and 
body  of  the  uterus,  and  by  the  application  of  the  speculum  he 
completes  it  by  bringing  in  the  aid  of  vision. 

Vaginal  examination  may  be  made  in  two  ways,  the  patient 
standing  or  lying  down. 

1.  If  the  woman  who  is  to  be  examined  is  standing,  she  is 
to  be  placed  with  her  back  against  a  firm  substance  ;  the  sur- 
geon sits  or  kneels  before  her  ;  kneeling  on  the  left  knee,  if  he 
uses  the  right  hand,  and  vice  versa. 
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The  index  finger  is  to  be  oiled,  the  thighs  are  to  be  separ- 
ated, and  the  hand  passed  to  the  parts.  The  index  finger  and 
thumb  are  to  be  kept  extended,  and  the  others  flexed  on  the 
palm  of  the  hand ;  the  forefinger,  being  carried  to  the  perineum, 
recognises  the  vulvar  opening,  which  is  then  to  be  penetrated 
gently  and  without  violence.  If  any  obstacle  is  encountered, 
its  nature  is  to  be  investigated. 

It  is  always  to  be  understood  that  if  the  woman  is  a  virgin, 
the  integrity  of  the  hymeneal  membrane  is  to  be  respected, 
unless  there  be  urgent  indications  to  the  contrary, 

The  vagina  having  been  explored,  the  finger  reaches  the 
cervix  uteri,  and  glides  gently  around  it,  explores  the  os  and 
surrounding  parts — in  a  word,  it  is  carried  in  every  possible 
direction,  examines  the  uterus  so  as  to  appreciate  its  sensi- 
bility, consistence,  temperature,  weight,  etc.  Lastly,  to  com- 
plete the  investigation,  the  surgeon  places  his  left  hand  on 
the  hypogastrium  and  depresses  the  abdominal  wall,  while  he 
fixes  the  uterus  with  the  finger  which  is  in  the  vagina,  so  as  to 
compress  the  organ  between  the  two  hands,  and  estimate  with 
the  greatest  certitude  its  form  and  volume. 

This  last  stage  of  the  examination  can  be  most  easily  prac- 
tised when  the  patient  is  lying  down.  The  examination  being 
completed,  the  nature  of  the  liquid  adhering  to  the  finger 
should  be  carefully  examined. 

2.  The  patient  lying  on  the  back,  the  head,  shoulders,  and 
pelvis  being  somewhat  raised  and  supported,  so  as  to  put  the 
abdominal  walls  in  the  greatest  state  of  relaxation  possible, 
the  surgeon  places  himself  as  near  as  he  can  on  the  right  side, 
and  passes  his  hand  under  the  coverlit,  and  proceeds  as  above. 
It  frequently  happens,  when  the  patient  is  lying  down,  that 
the  finger  cannot  reach  the  cervix  uteri ;  the  pelvis  should 
then  be  raised,  cither  by  the  patient's  own  efforts,  or  by  placing 
a  cushion  under  the  loins.  Should  this  not  be  sufficient,  cither 
the  flexed  fingers  may  press  back  the  perineum,  the  thumb 
being  fixed  against  the  pubic  bone,  or  the  middle  as  well  as 
index  finger  may  be  introduced. 

The  foregoing  is  the  position  generally  adopted  by  conti- 
nental practitioners,  both  for  obstetrical  as  well  as  gynaeco- 
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logical  practice.     In  England  the  patient  is  usually  placed  on 
her  left  side  for  both  purposes. 

Application  of  the  speculam. — Before  proceeding  to  the 
application  of  the  speculum,  the  surgeon  always  finds  it  a 
great  advantage  to  make  a  digital  examination.  He  learns 
by  this  means  the  exact  position  of  the  cervix  uteri,  and  thus 
avoids  a  number  of  searchings  which  render  the  operation 
fatiguing,  difficult,  and  sometimes  even  nearly  impossible. 

It  is  unnecessary  to  insist  on  the  different  form  of  instru- 
ments which  may  be  used  ;  the  operative  procedure  varies 
but  little  whatever  be  the  speculum  preferred. 

It  is,  however,  Avorthy  of  remark  that  the  smaller  the 
inferior  extremity  of  the  speculum,  the  easier  it  is  of  introduc- 
tion ;  and  in  this  respect  the  bivalve  speculum  apparently 
offers  the  greatest  advantage  by  its  conical  shape ;  when 
introduced,  the  examination  is  'often  difficult,  the  separa- 
tion of  the  two  valves  permitting  the  folds  of  the  vagina  to 
project  into  the  cavity  of  the  speculum,  and  to  mask  the  parts 
which  one  would  examine  at  the  top  of  the  vagina.  In  this  respect 
it  is  more  convenient  for  the  examination  of  the  vaginal  wall. 

The  quadrivalve  speculum  is  very  rarely  employed ;  those 
which  are  preferable  are  the  full  speculum,  that  is  to  say, 
the  slightly  conical  metal  tube  of  Kecamier,  furnished  at 
the  end  with  the  ebony  of  Galezowski,  or  Melier,  or  the 
trivalve  speculum. 

The  patient  is  placed  on  the  edge,  of  a  bed,  the  lower  limbs 
separated,  bent,  and  supported  by  assistants,  or  on  chairs ; 
the  surgeon  places  himself  in  front,  either  seated  or  kneeling 
on  one  knee,  takes  the  speculum,  previously  greased,  and, 
separating  the  labia  with  the  fingers  and  thumb  of  the  left 
hand,  presents  the  end  of  the  speculum  to  the  vaginal  orifice, 
and  gently  introduces  it.  The  instrument  ought  in  the  first 
place  to  be  directed  from  before  backwards,  and  but  little  from 
below  upwards,  so  as  to  avoid  the  fourchette,  which  if  pressed 
upon  causes  much  pain.  The  orifice  passed,  the  hand  is 
lowered,  and  the  instrument  is  introduced  in  the  direction 
of  the  vaginal  axis.  The  plug  is  then  to  be  withdrawn,  and 
the  introduction  is  to  be  continued  with  much   gentleness, 
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guiding  the  speculum  to  theposition  of  the  cervix  uteri,  wliicli 
has  already  been  recognised  by  touch.  At  the  same  time  the 
operator  examines  the  state  of  the  vaginal  walls,  against  which 
he  must  exercise  a  certain  amount  of  force  to  overcome  their 
resistance.  In  effect  the  patient  involuntarily  makes  efforts, 
the  vagina  contracts  and  presents  a  rose  form  at  the  ex- 
tremity of  the  instrument,  which  may  often  be  taken  by  the 
surgeon  for  the  cervix  uteri,  but  it  has  not  the  smooth 
aspect  of  the  cervix  ;  on  the  contrary,  the  surface  is  fm-rowed 
with  corrugations  somewhat  redder  than  the  cervix  in  the 
normal  state,  or  paler  in  case  of  inflammation  of  the  cervix. 
Lastly,  it  does  not  offer  the  resistance  of  the  cervix  on 
pressure,  either  by  the  speculum  or  sound. 

As  soon  as  the  cervix  appears  endeavours  should  be  made 
to  engage  it  in  the  orifice  of  the  speculum ;  if  it  is  too  large, 
the  different  parts  should  •  be  examined  by  inclining  the 
speculum  from  side  to  side,  the  parts  successively  discovered 
being  wiped  by  lint  or  cotton  wool,  held  by  long  forceps 
(see  PL  LXXXIV.,  fig.  2  and  2  Us). 

When  once  the  speculum  is  introduced,  nothing  is  easier 
than  to  apply  topical  remedies,  whatever  one  may  have  re- 
course to,  even  the  actual  cautery ;  only  in  that  case  an  ivory 
speculum  should  be  used  instead  of  a  metallic  one  (PL 
LXXXIV.,  fig.  3). 

One  may  add  to  the  employment  of  the  ordinary  speculum 
the  use  of  a  similar  but  much  smaller  instrument,  viz. ,  that  of 
a  small  speculum  fixed  to  the  end  of  long  forceps,  whereby 
one  can  examine  the  uterine  cavity.  The  use  of  this  instru- 
ment, which  necessitates  the  employment  of  artificial  Light, 
has  been  much  simplified  by  the  mode  of  illumination  adopted 
by  M.  Langier. 

The  speculum  may  also  be  used  for  the  introduction  of  the 
uterine  sound  ;  but  generally  touch  suftices.  Once  the  os 
uteri  is  recognised,  the  finger  is  used  to  conduct  the  sound.  It 
is  the  same  for  the  application  of  the  uterine  adjuster,  on  the 
use  of  which  it  is  tlie  less  necessary  to  insist,  as  the  application 
is  easy,  and,  morcf)vcr,  the  mportance  of  the  general  employ- 
ment of  it  1ms  }iiobal)ly  been  much  exaggerated. 
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In  the  case  of  pronounced  uterine  deviation,  anteversion,  or 
retroversion,  the  first  thing  is  to  reduce  it.  Reduction  is 
ordinarily  easy ;  but  the  displacement  may  be  reproduced 
directly.  It  may  be  done  by  the  vagina,  or  by  the  rectum. 
The  patient  lying  down,  and  the  abdominal  walls  in  a  state 
of  relaxation,  the  surgeon  introduces  one,  or,  if  required,  two 
fingers,  by  means  of  which  he  first  pushes  up  the  body  of 
the  uterus,  and  then  hooking  the  end  of  the  finger  on  the 
cervix,  he  tries  to  bring  it  downwao-ds. 

If  that  be  not  sufficient,  the  body  of  the  uterus  may  be 
pushed  up  through  the  rectum,  either  by  the  fingers,  or,  rather, 
after  Evrat,  by  means  of  a  stem  nine  or  ten  inches  long, 
having  at  its  end  a  greased  plug,  whilst  attempts  are  made  by 
the  vagina  to  hook  down  the  cervix.. 

Lastly,  when  these  attempts  have  failed,  and  the  displaced 
uterus  is  distended  by  the  product  of  conception,  a  last  re- 
source is  puncture  of  the  orga,n. 

Puncture  of  the  utemis. — Puncture  of  the  uterus  is  done  in 
cases  of  congenital  or  accidental  obliteratioiL  of  the  cervix,, 
either  to  give  exit  to  the  menstrual  blood,  accumulated  in 
the  uterine  cavity,  or  when  the  gravid  organ  is  in  a  state 
of  retroversion  which  cannot  be  modified.  In  the  first  case 
the  puncture  is  made  per  vaginam.;  in  the  second  it  may  also- 
be  made  by  the  rectum. 

1.  By  the  vagina  (PL  LXXXIV.,  fig.  1),  the  finger  inihe  canal 
serves  the  surgeon  to  recognise  the  point  where  the  os  and 
cervix  should  be.  Should  this  search  be  fruitless,  it  at  least 
serves  to  guide  a  slightly  curved  trocar^,  so  disposed  that  when 
the  handle  of  the  trocar  is  held  in  the  palm  of  the  hand,  the 
point  is  within  and  masked  by  the  canula. 

When  the  end  of  this  reaches  the  p.oint  which  it  is  judged 
suitable  to  traverse,  the  instrument  is  thrust  through,  being 
stopped  as  soon  as  resistance  is  no  longer  met  with.  The 
trocar  is  then  withdrawn,  and  the  liquid  evacuated  through 
the  canula,  or,  if  desired,  a  sound  may  be  inserted  to  keep  open 
the  orifice  made  or  to  inject  into  the  uterine  cavity. 

2.  By  the  rectum  the  process  is  the  same  ;  instead  of  intro- 
ducing the  trocar  by  the  vagina,  it  is  conducted  through  the 
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rectum ;  and  as,  in  this  case,  the  object  is  especially  to  de- 
termine the  escape  of  the  liquor  amnii,  should  it  not  flow, 
a  stylet  may  be  passed  through  the  canula,  so  as  to  ascertain 
the  nature  of  the  obstacle,  and  to  learn  whether  or  no  a  second 
puncture  should  be  made. 

Puncture  of  a  retroflexed  or  verted  gravid  uterus  is  rarely, 
if  ever,  necessary.  Evacuation  of  the  bladder  and  rectum, 
the  prone,  or  genu-pectbral  position,  and  chloroform  will 
always,  or  nearly  so,  enable  the  surgeon  to  restore  the  dis- 
placed organ. 

A  word  may  be  added  respecting  the  reduction  of  displace- 
ments of  the  non-gravid  uterus. 

When  reduction  cannot  be  effected  by  the  fingers,  the  care- 
ful use  of  the  uterine  sound  will  usually  accomplish  it :  that 
is  to  say,  if  there  be  no  morbid  adhesions  of  the  uterus  to 
surrounding  parts.  In  a  case  of  retroflexion,  for  example,  the 
sound  should  be  bent  to  a  curve,  corresponding,  as  nearly  as 
the  operator  can  judge  by  digital  examination,  to  the  bend  in 
the  uterus.  The  sound  being  then  introduced  into  the  uterine 
cavity,  careful  and  gentle  attempts  at  rotation  are  to  be  made 
by  causing  the  extremity  of  the  handle  of  the  sound  to 
describe  a  large  circle,  so  as  not  to  press  upon  or  injure  the 
interior  of  the  uterus.  On  no  account  is  the  handle  of  the 
sound  to  be  rotated  on  its  own  axis  :  this  would  cause  the 
uterine  end  of  the  sound  to  describe  as  large  a  circle  as  possible, 
which  would  be  injurious,  while  by  causing  the  handle  end  to 
describe  as  large  a  circle  as  possible,  injury  to  the  uturus  is 
avoided,  and  the  fundus  of  the  retroflexed  organ  is  brought 
forwards. 

If  a  pessary  be  applied,  it  should  be  inserted  while  the 
sound  keeps  the  womb  in  the  normal  position,  so  that  the 
organ  may  be  kept  up  and  prevented  falling  again  into  its 
abnormal  location. 

Operations  Applicable  to  Cancer  of  the  Cervix 
Uteri. 

Several  kinds  of  operations  have  been  proposed  for  cancer 
of  the  cervix  uteri ;  cauterization,  ligature,  and  excision  or 
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amputation.  Ligature,  being  frequently  followed  by  very  grave 
accidents,  is  completely  abandoned.  Excision,  extolled  by 
Eecamier  and  Lisfranc,  is,  like  all  other  operations  for  cancer, 
followed  by  such  numerous  relapses  that,  conjoined  with  the 
series  of  primary  accidents  which  may  accompany  it,  it  is  now- 
adays almost  abandoned.  Cauterization  justly  merits  to  be 
reserved. 

Cauterization  of  the  cervix  uteri,  which  is  also  practised  for 
several  other  lesions  besides  cancer  of  the  cervix,  is  a  very 
simple  operation. 

Apply  the  speculum,  cleanse  the  cervix,  place  between  the 
posterior  lip  and  the  wall  of  the  speculum  a  dossil  of  dry  lint, 
so  as  to  absorb  such  portions  of  the  caustic  as,  failing  to  act  on 
the  cervix,  may  involve  the  vagina  ;  then,  by  means  of  forceps 
or  caustic  holder,  apply  the  caustic,  solid  or  liquid,  to  the 
cervix,  and  let  it  remain  there  a  longer  or  shorter  time,  accord- 
ing as  it  is  desired  to  affect  the  tissues  slightly  or  deeply  ; 
lastly,  apply  some  cooling  lotion  :  this  is  the  whole  procedure. 

If,  on  the  other  hand,  the  actual  cautery  is  preferred,  and 
this  is  a  procedure  one  need  not  fear  to  recommend,  several 
lenticular  cauteries  are  heated  to  a  white  heat,  so  as  to  act 
as  deeply  as  may  be  desirable ;  then  an  ivory  speculum  is  to 
be.  applied,  in  order  to  avoid  burning  the  vagina  and  causing 
pain  ;  or  even  a  tin  speculum,  after  M.  Malgaigne's  example. 

Cauterization,  and  especially  with  the  actual  cautery,  is  an 
excellent  operation  ;  generally  but  sUghtly  painful,  it  permits 
of  the  destruction,  if  not  by  one  by  several  applications,  of  the 
deep  ulcerations,  which  at  first  sight  one  might  have  felt 
obliged  to  regard  as  of  a  nature  to  yield  only  to  a  cutting  in- 
strument. 

Airijputation  of  the  cervix  uteri. — This  is  performed  in  two 
ways,  according  as  the  womb  can  be  lowered  or  not. 

1.  Two  fingers  in  the  vagina  serve  to  implant  and  keep  in 
place  tenaculum  forceps,  by  means  of  which  the  uterus  can  be 
brought  down  to  the  level  of  the  vulva ;  then,  with  a  blunt - 
pointed  curved  bistoury,  protected  with  lint  up  to  near  the  end, 
section  of  the  tissues  is  made,  care  being  taken  always  to  keep 
above  the  diseased  portion,  and  to  trench  on  the  sound  parts. 
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2.  If  traction  will  not  produce  the  desired  effect  of  lowering 
the  womb,  scissors,  curved  on  the  flat,  may  be  advantageously 
used,  or  Dupuytren's  curette,  which  should  be  introduced  into 
the  cervix,  guided  by  the  two  fingers. 

The  operation  is  generally  done  without  the  patient  having 
felt  much  pain,  except  perhaps  during  efforts  at  traction,  which 
should  always  be  done  with  extreme  gentleness  and  slowness  ; 
blood  mil  flow  freely,  but  it  need  not  occupy  the  attention 
much,  plugging  being  called  for  only  when  the  flow  is  very 
abundant  and  the  patient  is  sensibly  weakened  by  it. 

Dr.  Marion  Sims  has  lately  practised  an  operation  similar 
to  the  second  of  the  above.  He  cuts  widely  into  the  sound 
tissues  and  plugs  the  resulting  cavity  vvdth  a  styptic  prepara- 
tion of  iron — the  persulphate  by  preference,  or  the  perchlo- 
ride.  Care  should  always  be  taken  in  these  operations  not  to 
invade  or  encroach  too  nearly  upon  the  peritoneal  cavity  or  the 
bladder  or  rectum. 

The  cervix  may  also  be  removed' by  means  of  the  eCraseur. 

Extirpation  of  the  womb. — Extirpation  of  the  womb  is,  even 
more  than  amputation  of  the  cervix,  an  objectionable  opera- 
tion, that  should  be  abandoned. 

"When  the  prolapsed  womb  hangs  outside  the  vulva,  and 
circumstances  necessitate  its  removal,  it  may  be  ligatured,  but 
it  should  not  be  immediately  followed  by  excision. 

DISEASES  OF  THE  OVARY.. 

Ovarian  cysts.- — Operative  surgery  is  not  concerned  in  tlie 
different  kinds  of  cysts  which  occur  in  the  ovary  :  hairy,  fatty 
and  other  cysts.  In  effect  there  is  but  one  which  has  de- 
manded its  help,  for  until  recently  all  cysts  have  been 
designated  under  the  name  of  dropsical  cysts,  or  encysted 
dropsy  of  the  ovary. . 

These  cysts  generally  acquire  a  considerable  voltimc,  pushing 
aside  the  viscera,  and  ending  by  filling  the  abdominal  cavity; 
the  walls  of  which  they  distend.  Sometimes  they  are  formed 
by  a  single  fibrous  sac,  filled  by  perfectly  limjjid  citrine 
coloured  serous  fluid  ;  sometimes  they  arc  divided  into  a  great 
number  of  cysts,  v/hich  biwo  only  au  external  envelope  in  com. 
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mon,  and  do  not  communicate  with  each  other.  This  variety 
in  the  disposition  of  the  cyst  has  real  interest  for  the  surgeon  : 
though  it  is  not  always  possible  to  know  whether  the  cyst 
is  uni-  or  multi-locular.  Sometimes  the  cyst  contracts 
intimate  adhesions  with  the  neighbouring  organs ;  at  others 
it  is  found  to  be  retained  only  by  a  pedicle  formed  by 
the  Fallopian  tube  and  the  broad  ligament  in  which  arteries, 
and  notably  the  ovarian  artery,  are  found,  the  development  of 
which  has  followed  that  of  the  tumour. 

OPERATIVE    PROCEDUEES. 

For  this  lesion  a  simple  operation  is  generally  adopted,  but 
one  which  is  incomplete  in  its  results,  for  it  only  affords 
temporary  relief,  and  generally  does  not  prevent  the  repro- 
duction of  the  disease.  This  operation  is  /puncture  of  the 
cyst  (PL  LXXXIV.,  fig.  4.)  Puncture,  like  that  which  is  made 
in  dropsical  ascites,  is  made  with  a  trocar  through  the  abdo- 
minal wall,  care  being  taken  to  carry  the  instrument  through 
the  most  prominent  part  of  the  tumour,  generally  in  the  median 
line.  Puncture  has  also  been  made  thi'ough  the  vagina,  but 
the  results  of  such  attempts  are  not  such  as  to  encourage 
a  repetition.  Purely  palliative,  puncture  is  only  useful  in 
uni-locular  cysts ;  it  may,  however,  be  repeated  many  times. 
It  may  even  sometimes,  according  to  Ledran,  cure  radically, 
a  result  the  rarity  of  which  is  much  to  be  regretted  when  one 
compares  the  freedom  from  danger  of  the  process  with  the 
dangers  presented  by  all  the  other  curative  measures  of  which 
we  shall  have  to  speak. 

It  is  not  on  account  of  the  smallness  of  their  number  that 
one  may  reproach  these  methods :  in  effect  there  are  many 
but  all  so  inefficient  or  dangerous  that  the  palliative  cure 
is,  and  perhaps  long  will  be,  the  only  treatment  a  really 
prudent  surgeon  ^411  fii  st  think  of.  Accordingly  we  shall  be 
brief  respecting  these  different  methods. 

We  shall,  therefore,  merely  refer  to  the  compression  of 
M.  Bricheteau,  by  means  of  a  tightly  laced  bandage  ;  puncture 
with  a  small  knife,  proposed  by  M.  Maisonneuve,  with  a  view 
to  the  escape  of  the  fluid  into  the  peritoneal  cavity,  a  method 
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which  may  well  bring  about  a  fatal  peritonitis ;  puncture  vdth. 
a  canula.  which  is  left  in  to  allow  of  the  continuous  escape  of 
the  liquid,  a  practice  which  has  succeeded  in  South  Carolina, 
but  which  in  the  hands  of  M.  Robert,  less  fortunate  than  the 
American  surgeon,  Douglas,  caused  hectic  fever  and  endangered 
the  life  of  the  patient. 

As  regards  the  tapping  of  cysts,  experience  shows  that  when 
judiciously  done  it  is  usually  harmless.  This  simple  operation 
is  moreover  often  of  great  aid  in  diagnosis,  the  microscopical 
and  chemical  characters  of  the  fluids  withdrawn  frequently 
affording  conclusive  evidence  of  the  nature  of  a  given  case. 
Again,  cysts  of  the  parovarium,  which  are  usually  single  and 
contain  limpid  fluid  of  low  specific  gravity,  are  commonly 
cured  by  a  single  tapping.  On  the  other  hand,  true  single 
ovarian  cysts  generally  refill,  but  immense  relief  may  be 
gained  by  a  simple  tapping,  which  may,  in  some  cases,  be 
repeated  scores  of  times. 

Tapping  followed  by  the  injection  of  iodine  has  long  since 
been  discarded  by  the  most  experienced  and  enlightened 
ovariotomists.  The  results  are  generally  most  unsatisfactory 
in  every  way. 

Incision,  practised  by  Ledran  and  Galenzowski,  counts  some 
cures.  Nothing  is  simpler  than  this  operation,  which  consists 
in  a  large  longitudinal  incision  of  the  integuments  and  the  cyst 
walls,  either  in  the  middle  line  or  outside  the  recti  muscles. 
Issue  is  given  by  it  to  the  fluid,  and  then  a  roll  of  linen, 
a  tent,  or  canula,  is  placed  in  the  wound;  or  the  cyst  wall 
is  stitched  to  the  external  wound,  the  rest  being  left  to  sup- 
puration ;  or,  lastly,  a  greater  or  less  part  of  the  cyst  wall  is 
excised. 

From  this  to  the  complete  extirpation  of  the  tumour  is  but 
a  step. 

Ovariotomt/. — MacDowcll  made  an  incision  from  the  umbili- 
cus to  the  pnl^is.  The  incision  penetrates  to  the  peritoneum  ; 
this  membrane  is  seized  with  forceps  and  so  raised  that  a  small 
opening  can  be  made  into  it  through  which  the  finger  is  intro- 
duced, in  order  to  push  aside  and  protect  the  neighbouring 
organs  and  to  serve  as  a  conductor  to  a  blunt-pointed  bistoury, 
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with  wMch  the  incision  can  be  enlarged.  The  surgeon  intro- 
duces one  or  two  fingers,  or  even  the  whole  hand,  through  the 
wound,  to  recognise  the  nature  and  number  of  adhesions,  and 
(it  is  to  be  regretted)  it  may  happen  that  after  having  pro- 
duced a  large  separation,  he  may  be  obliged  to  give  up  the 
operation  when  the  adhesions  are  so  strong  that  he  could  not 
think  of  destroying  them.  In  this  case  the  cyst  is  emptied 
and  becomes  one  of  simple  incision.  When  the  adhesions  are 
few  a  ligature  is  put  around  them  and  they  are  cut.  The  cyst, 
being  isolated,  is  incised  or  punctured  to  give  exit  to  the  fluid  ; 
then  the  pedicle  is  included  in  a  strong  ligature,  and  the 
tumour  can  be  removed. 

Modern  surgery  deals  almost  as,  if  not  equally,  successfully 
with  dermoid  as  with  simple  cysts  of  the  ovary.  Any  com- 
petent ovariotomist  can  ordinarily  diagnose  the  character  of 
the  tumour,  whether  mono-  or  poly-cystic.  Indeed  much  more 
than  this  is  requisite,  and  can  be  done ;  for  before  operative 
measures  of  so  grave  a  character  are  undertaken  it  is  usual,  in 
this  country  at  least,  to  make  a  differential  diagnosis  between 
the  various  forms  of  abdominal  tumour ;  at  any  rate  such  as 
may,  or  do,  simulate  ovarian  tumours. 

The  brilliant  results  of  ovariotomy  in  England  and  America 
show  that  it  is  an  operation  more  successful  than  almost  any 
other  capital  operation  in  surgery.  The  mortality  in  the 
hands  of  Wells,  Keith,  Atlee,  Peaslee,  Wiltshire,  and  other 
operators  is  now  less  than  twenty  per  cent :  indeed  the  most 
recent  statistics  would  make  it  only  ten  per  cent  !  Great 
improvements  have  been  made  in  the  manner  of  operating, 
and  especially  in  the  after  treatment  of  the  patients.  Scru- 
pulous cleanliness  is  observed,  all  possible  sources  of  infection 
are  avoided,  the  peritoneal  cavity  is  carefully  freed  from  all 
clots  of  blood  or  other  discharges,  and  the  pedicle  is  more 
judiciously  managed  than  formerly,  being  more  frequently 
clamped  than  it  used  to  be.  Coincidently  with  these  improve- 
ments the  mortality  has  fallen  to  the  remarkably  low  figures 
already  mentioned. 

In  performing  the  operation  of  ovariotomy  the  best  opera- 
tors are  careful  not  to  make  a  larger  incision  into  the  abdominal 


420  OPERATIVE    SURGERY. 

parietes  than  is  requisite ;  but  they  do  not  hesitate  to  make 
it  free  enough  for  convenience  of  manipulation,  nor  to  enlarge 
it  if  judged  necessary,  for  it  is  found  that  mere  length  of 
incision  alone  does  not  unfavourably  influence  the  results  of 
the  operation.     Care  is  taken  to  arrest  bleeding  step  by  step  ; 
adhesions  being  ligatured  when  necessary  with  pure  silk  or 
carbolized  catgut.     The  cyst  or  cysts  are  tapped  to  reduce 
their  bulk  before  withdrawing  the  tumour  through  the  abdo- 
minal incision ;  and  the  pedicle  is  dealt  with  according  to  the 
indications  :  e.g.,  if  it  be  long  enough  the  most  experienced 
operators,  as  "Wells,  put  a  clamp  upon  it ;  if  short  it  may  be 
tied  in  one  or  more  portions ;  but  it  is  always  important  that^ 
the  ligatures  should  transfix  the  pedicle  so  that  slipping  may 
be  avoided.     Care  should  of  course  be  taken  not  to  wound 
large  blood-vessels  when  transfixing  the  tissues.     Some  opera- 
tors prefer  searing  off  the  pedicle  with  the  hot  iron,  the  tissues 
being  held  meanwhile  by  a  suitable    clamp.      However  the 
pedicle  may  be  secured,  care  should  be  taken  to  prevent  the 
occurrence  of  hgemorrhage  from  it,  cases  having   terminated 
fatally  from  this  cause.     The  peritoneal  cavity  having  been 
scrupulously  cleansed,  the  wound  in  the  abdominal  parietes 
should  be  brought  together  by  sutures  of  pure  silk,  silver,  or 
carbolized  catgut,  care  being  taken  to  include  the  peritoneum 
in  the  stitches.     Simple  dressings  suffice,  with  a  light  cotton 
wool  compress;  union  of  the  wound,  by  first  intention,  usually 
taking  place. 

PLATE  LXXXV. 

OBSTETRICAL  OPERATIONS.— PREMATURE  ARTI- 
FICIAL DELIVERY. 
F\g.  1. — Dilatation  of  the  cervix  nteri. —  Ordinary  pro- 
cess.— Anatomy. — A,  uterus  ;  A',  cervix  uteri  into  which  the 
end  of  a  catheter,  containing  a  sponge  tent,  B,  is  introduced  ; 
D,  finger  of  the  operator  introduced  into  the  vagina ;  h,  bladder ; 
c,  vesico-vaginnl  septum  ;  d,  recto-vaginal  septum  ;  e,  rectum. 
The  right  hand  of  the  npcratf)r,  G,  slides  into  the  interior  of 
the  catheter,  C,  a  stilette,  C,  F,  the  end  of  which  pushes  the 
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tent,  j3,  into  the  cervix  uteri ;  u,  meatus ;  /,  intestinal  loops  ; 
r,  cavity  of  the  catheter. 

Fig.  1  bis. — The  ^catJwter  and  the  stilette. 

Fig,  2. — A,  uterus ;  A',  vesico- vaginal  septum.  The 
sponge  tent,  B,  has  swollen  and  dilated  the  cervix ;  r,  double 
thread  serving  to  withdraw  the  tent ;  /,  loops  of  intestine ;  h, 
bladder;  w,  meatus  ;  c,  vesico- vaginal  septum;    F,  vagina. 

Fig.  3. — Plugging. — A,  uterus  ;  B,  plug  of  lint  introduced 
into  the  vagina,  and  pushed  up  to  the  cervix  by  two  fingers  of 
the  operator's  right  hand,  D ;  the  left  hand,  F^  retains  ex- 
ternally a  double  thread,  e,  attached  to  the  plug  ;  /,  loops  of 
intestine  ;  &,  bladder ;  ?f,  meatus  ;  c,  vesico -vaginal  septum  ; 
d,  recto- vaginal  septum  ;  <?,  rectum. 

Operative  Procedures. 

Perforation  of  the  membranes. — Practised  by  Macaulay  in 
1756,  this  operation  may  be  done  either  with  a  straight  or 
curved  trocar,  but  it  should  be  long  enough  to  penetrate  into 
the  interior  of  the  cervix  and  reach  the  in_f  erior  segment  of  the 
membranes.  The  instrument  should  be  so  directed  as  not  to 
wound  either  the  mother  or  the  foetus. 

After  the  puncture  the  rapid  flow  of  fluid  is  followed  by 
contractions  and  expulsive  pains. 

The  method  may  prove  dangerous  both  to  mother  and  foetus. 
After  the  complete  escape  of  the  fluid,  labour  may  begin  late 
and  proceed  slowly.  The  uterine  walls  then  compress  the 
foetus  and  cause  its  death, 

A  much  more  safe  and  satisfactory  method  of  inducing 
labour  is  that  which  consists  in  merely  introducing  a  clean 
(new,  preferably)  gum-elastic  catheter  into  the  cavity  of  the 
uterus,  where  it  is  to  be  allowed  to  remain  until  regular  con- 
tractions are  established.  The  instrument  should  be  gently 
passed  up,  without  the  stilette,  between  the  membranes  and  the 
uterine  wall,  the  whole  being  introduced  into  the  uterine  cavity, 
with  the  exception  of  about  a  couple  of  inches  which  should  be 
coiled  up  in  the  vagina.  All  things  considered,  this  is  prob- 
ably the  safest  method  of  inducing  labour  prematurely. 

Meissner's  ;process. — With  the  view  of  moderating  the  flow 
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of  the  amniotic  fluid,  and  to  prevent  unfortunate  consequences, 
Meissner  (of  Leipsic)  has  proposed  the  perforation  of  the 
membranes  at  the  highest  part  of  the  ovum.  For  that  pur- 
pose a  silver  canula  13  Inches  long,  of  which  the  curve  repre- 
sents an  arch  of  8  inches  radius,  is  armed  with  two  stilettes  : 
one,  ending  in  an  ivoiy  button,  facihtates  the  introduction  of 
the  instrument ;  the  other,  ending  in  a  trocar,  serves  to  make 
the  puncture.  The  canula  is  introduced  between  the  posterior 
wall  of  the  uterus  and  the  membranes.  When  it  has  reached 
some  height  above  the  cervix,  the  bulbed  stilette  is  replaced  by 
the  trocar  and  the  puncture  is  made.  The  flow  of  the  fluid 
then  slowly  occurs  ;  the  pains  have  time  to  come  on  ;  dilata- 
tion begins  before  the  foetus  is  compressed  by  the  uterus,  and 
delivery  may  take  place  in  thirty-six  or  forty-eight  hours. 

Plvgging  (PI.  LXXXV.,  fig.  3).—  Schoeller,  of  Berhn,  has 
practised  plugging  of  the  vagina  with  the  view  of  provoking 
premature  delivery.  Whatever  the  object  for  which  plugging 
is  had  recourse  to  the  method  of  its  performance  is  the  same. 

The  rectum  and  bladder  are  first  emptied,  then  a  plug  com- 
posed of  several  balls  of  lint  anointed  with  oil  or  cerate  is 
introduced  into  the  vagina  close  to  the  uterus ;  the  first  ball 
being'  furnished  with  a  double  thread  to  facihtate  extraction. 
It  is  not  necessary  to  fill  the  whole  vagina  ;  there  are  in- 
deed inconveniences  in  doing  this,  for  the  excretion  of  urine 
and  faeces  may  be  hindered.  The  effect  of  this  method  is 
soon  apparent  by  pains  in  the  abdomen  and  back,  and  by 
a  certain  bearing  down  in  the  womb.  When  the  plug  has 
aroused  uterine  contractions  and  the  os  is  open,  it  may  be' 
withdrawn.  If  the  labour  is  not  real,  or  if  the  pains  become 
weaker  and  slower,  the  plug  may  be  reapplied.  The  pain 
may  also  be  roused  by  dilating  the  os  with  the  finger.  Care 
should  always  be  taken  to  avoid  rupturing  the  membranes 
before  dilatation  is  nearly  complete. 

Dilatation  of  the  cervix. — Kluge  was  the  first  to  suggest  the 
induction  of  premature  labour  by  the  introduction  into  the 
cervix  of  a  foreign  body  acting  at  once  as  a  mechanical  dilator 
and  irritant;  and  with  the  object  of  determining  expulsive 
contractions  he  used  a  cone  of  prepared  sponge,  which  he 
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ntrodnced  into  tlie  cervix  witli  long  forceps,  and  then  applied 
a  plug  to  keep  the  tent  in  place,  which,  in  dilating,  brought  on 
contraction. 

Ordinary  x^rocess  (PL  LXXXV.,  figs.  1  &  2).— A  small 
cylinder  of  prepared  sponge,  traversed  by  a  loop  of  thread,  is 
placed  in  a  canula  (fig.  1  Ms.)  ;  the  two  forefingers  of  the 
left  hand  are  then  introduced  into  the  vagina,  and  feel  the 
position  of  the  cervix ;  the  canula  is  then  slid  along  the 
palmar  aspect  of  the  fingers  to  the  os  uteri,  in  which  the 
end  of  the  instrument  should  be  engaged,  when,  the  stilette 
being  pushed,  the  sponge  slides  into  the  cervix,  and  the 
canula  is  withdrawn. 

The  first  sponge  determines,  by  its  dilatation,  pains  which 
soon  cease ;  the  dilated  cervix  will  then  easily  receive  a  second 
tent  larger  than  the  first ;  fresh  pains  occur,  and  the  dilata- 
tion of  the  cervix  increases,  and  if  labour  does  not  progress 
regularly,  a  third  tent  may  be  inserted,  and  the  cervix  still 
more  dilated,  so  as  definitely  to  bring  on  labour. 

It  is  important  that  only  such  tents  be  used  as  have  been 
fully  disinfected  by  steeping  them  in  thymol,  carbolic  acid, 
or  some  other  powerful  disinfectant.  No  tent  should  be  allowed 
to  remain  in  situ  over  twelve  hours,  and  disinfecting  injections 
should  be  used  before  another  tent  is  inserted.  Barnes's  bags 
may  be  substituted  for  tents  when  the  cervix  uteri  is  large 
enough  to  admit  the  smallest  size. 

Process  of  uterine  injection. — M.  Cahen  describes  this  pro- 
cess as  follows : — 

To  practise  the  injection  use  is  made  of  a  small  syringe, 
generally  of  tin,  containing  from  forty-eight  to  sixty  grammes 
of  starch  water.  The  canula  is  about  9  inches  long,  -|-  to  |  in 
diameter  at  its  extremity,  and  presents  a  curve  similar  to  that 
of  a  female  catheter.  The  patient  should  lie  on  her  back  with 
the  pelvis  raised ;  two  fingers  should  be  passed  to  the  posterior 
lip  of  the  OS,  and  along  them  should  be  shd  the  canula,  which 
should  be  introduced  between  the  anterior  wall  of  the  uterus 
and  the  ovum  to  the  extent  of  2  inches  within  the  uterine  cavity. 
The  injection  is  then  to  be  begun,  being  thrown  in  gently  and 
slowly,  care  being  taken  to  raise  the  syringe  a  little,  to  avoid 
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the  opening  being  applied  to  the  uterine  wall,  and  to  vary,  if 
desired,  the  direction  of  the  instrument,  whenever  there  is  any 
obstacle  to  the  escape  of  the  liquid.  The  syringe  is  withdrawn 
gradually ;  ten  minutes  after  the  patient  may  get  up  and  walk 
about ;  if  at  the  end  of  six  hours  there  are  no  signs  of  labour , 
the  injection  may  be  repeated. 


PLATE  LXXXVI. 
CiESAEIAN  SECTION.— SYMPHYSEOTOMY. 

Fig.  1. — Body  of  a  ijregnant  woman. — a,  a',  line  indicating 
the  lateral  incision ;  h,  h\  hne  indicating  the  median  incision. 

Fig.  2. —  Ccesarian  seGtion  practised  in  the  linea  alia. — a, 
head  of  the  child  ;  5,  V ,  incision  ;  c,  <?',  operator's  hands  ;  d, 
flap  of  membranes. 

Fig.  3. — Lateral  incision. — Extraction  of  the  child  hy  the 
feet. — a,  body  of  the  child  ;  a,  a\  incision  ;  c,  hand  of  an 
assistant  separating  the  lips  of  the  wound  ;  d,  c',  hands  of  the 
operator. 

Fig.  4. — Dotted  lines  indicating  the  direction  of  the  pubic 
bones ;  a,  incision  made  at  the  level  of  the  symphysis  pubis  ; 
h,  h',  labia  major  a. 

C^SARiAN  Section  {Figs.  1,  2,  &  3). 

When  the  passages  are  too  narrow  to  allow  of  the  applica- 
tion of  the  forceps,  or  the  operation  of  symphyseotomy,  re- 
course must*  be  had  to  Caesarian  section,  which  consists  in 
making  an  incision  through  the  abdominal  and  uterine  walls 
for  the  extraction  of  the  child. 

This  operation  may  be  practised  on  the  dead  woman,  from 
five  to  twenty  minutes  after  the  last  breath,  after  the  seventh 
month  of  pregnancy,  with  a  chance  of  saving  the  child. 

The  operation  of  Caesarian  section  is  considered  indispens- 
able in  the  living  woman,  whenever  the  pelvis  measures  only 
2  inches.  The  mo.'t  favourable  time  for  operating  is  that 
which  immediately  precedes  or  follows  the  rupture  of  the 
membranes. 
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Opeeative  Procedures. 

The  incision  may  be  made  laterally,  a,  a',  fig.  1,  on  the 
right  side  following  a  line  springing  upwards  from  the 
anterior  superior  iliac  spine  to  the  last  rib.  The  incision 
thus  practised  has  been  recommended  by  some  authors  with 
the  object  of  avoiding  the  recti  muscles. 

But  M.  Malgaigne  has  justly  remarked  that  authors  have 
confounded  the  disposition  of  the  abdominal  walls  in  preg- 
nancy at  term  with  that  of  the  non-pregnant  condition. 

In  women  at  term  the  linea  alba  is  generally  from  3  to  4 
inches  broad  at  the  level  of  the  umbilicus  ;  the  lateral  muscles 
contribute  least  to  the  amplification  of  the  abdomen.  Conse- 
quently the  longitudinal  incision  into  the  linea  alba  is  pre- 
ferable. 

If  an  oblique  incision  is  made,  M.  Malgaigne  advises  that 
it  should  be  made  2  inches  outside,  but  at  the  level  of,  the 
umbilicus,  terminating  below  in  the  middle  line. 

The  incision  in  the  linea  alba  should  begin  a  little  below 
the  umbilicus,  and  end  from  1|  to  2  inches  above  the  pubis. 
Before  it  is  made,  the  bladder  and  rectum  should  be  emptied. 
The  patient  is  held  on  a  bed  by  assistants,  one  assistant  fixing 
the  womb  with  two  hands  applied  to  the  sides  of  the  abdomen. 
The  surgeon  then  makes  an  incision  which  should  be  at  least 
5  to  7  inches  long,  and  which  should  involve  only  the  skin 
and  subcutaneous  cellular  tissue  ;  the  aponeuroses  are  then  to 
be  divided  layer  by  layer  to  the  peritoneum  ;  the  peritoneum 
is  at  first  to  be  carefully  opened  in  such  a  way  that  a  finger 
may  be  introduced,  on  the  palmar  aspect  of  which  a  blunt- 
pointed  bistoury  may  be  slid  so  as  to  enlarge  the  incision. 

The  womb  is  then  incised  layer  by  layer;  the  membranes 
are  incised  with  the  blunt-pointed  bistoury  like  the  peritoneum. 
The  assistant  whose  duty  it  is  to  keep  open  the  lips  of  the 
wound  keeps  those  of  the  abdominal  wound  in  relation  with 
the  lips  of  the  uterine  wound ;  the  child  is  then  extracted  by 
the  part  which  presents  (PI.  LXXXVI.,  figs.  2  &  3),  together 
-with  the  placenta. 

The  transverse  incision  is  made  between  the  linea  alba  and 
the  vertebral  column  at  the  level  of  the  fundus  uteri. 
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A  second  metliod  has  been  proposed  with  the  view  of  avoid- 
ing lesion  of  the  peritoneum.  Physick  recommended  a  trans- 
verse incision  above  the  pubis,  stripping  off  the  peritoneum,  and 
incision  of  the  uterus  to  the  level  of  the  stripped  peritoneum. 
This  process  has  been  variously  modified.  Experience  has  not 
yet  appraised  the  value  of  the  second  method  ;  and  incision  in 
the  linea  alba  is  generally  preferred. 

The  operation  should  not  be  undertaken  without  having 
at  hand  an  electrical  apparatus  to  excite  contraction  of 
the  uterus,  should  other  measures  fail  to  secure  it.  After 
the  uterus  has  been  emptied  of  its  contents  a  clean  probang, 
carrying  a  sponge  as  large  as  a  walnut,  or  a  disk  of  soft 
caoutchouc  an  inch  and  a  half  in  diameter,  should  be  passed 
through  the  cervix  uteri  and  out  at  the  vagina,  so  as  to  secure 
a  free  exit  for  lochial  or  other  discharges.  The  probang 
should  be  from  eight  to  twelve  inches  long,  and  the  handle 
should  be  passed  first  through  the  cervix  from  above  down- 
wards, so  that  the  larger  end  following  may  carry  down 
any  clots  or  other  debris,  and  thus  prove  that  a  free  channel 
exists. 

Some  doubt  exists  as  to  the  desirability  or  the  reverse  of 
stitching  together  the  edges  of  the  uterine  wound.  Cases  have 
done  well  without  being  so  treated ;  but  probably  on  the  whole 
it  would  be  better  to  bring  the  edges  together  carefully  with 
pure  silk  sutures.  Catgut  sutures  should  be  avoided,  as  they 
are  apt  to  become  untied  when  soaked  in  discharges,  and  fatal 
hsemorrhage  has  been  known  to  occur  from  this  cause. 

The  incision  into  the  abdominal  walls  made  in  the  middle 
line,  just  as  in  ovariotomy,  is  to  be  preferred,  and  the  after 
treatment  of  the  cases  should  be  similar  to  the  after-treatment 
of  ovariotomy. 

SYMPHYSEOTOMY. 

Proposed  and  practised  in  1708  by  Sigault,  symphyseotomy 
has  for  its  result  an  increase  of  about  ^  an  inch  in  the  extent 
of  the  antcro-posterior  diameter  of  the  brim,  and  allows  of 
a  separation  of  about  one  inch  between  the  pubic  bones. 
This  operation  may,  therefore,  be  indicated  where  the  pelvic 
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diameters  are  not  large  enough  for  tlie  passage  of  the  foetal 
head. 

Nevertheless,  in  the  present  state  of  science,  it  cannot  be 
considered  as  a  regular  and  practicable  operation  ;  the  indi- 
cations are  vague  and  uncertain,  the  operation  is  dangerous, 
and  premature  delivery  is,  happily,  applicable  in  cases  which 
demand  symphyseotomy.  In  forty  operations  Baudelocque 
found  fourteen  deaths  ;  thirteen  children  only  were  living,  and 
most  of  the  patients  operated  upon  who  recovered  remained 
infirm. 

Although  these  results  are  but  little  encouraging,  we  shall 
describe  the  operation, 

Ordmajy  procedure  (fig,  4), — An  incision  beginning  a  little 
above  the  pubis  is  practised  in  front  of  the  symphysis,  and  is 
prolonged  to  the  clitoris,  inclining  a  little  to  one  side  so  as  to 
avoid  one  of  the  branches  of  the  clitoria.  This  first  incision 
comprises  all  the  soft  parts.  The  inter-pubic  ligament  is  then 
carefully  incised,  so  as  to  avoid  wounding  the  bladder;  as  soon 
as  the  section  is  completed  the  bones  immediately  separate. 
Delivery  then  takes  place  naturally  or  by  means  of  the  forceps, 
according  to  the  case. 

MM.  Imbert  and  Stoltz  have  proposed  a  subcutaneous 
method :  the  first  with  the  bistoury  passed  under  the  skin  near 
the  clitoris,  and  cutting  the  symphysis  from  before  backwards, 
the  second  with  the  chain  saw  acting  on  the  side  of  the  sym- 
physis on  the  bone  itself, 

M.  Gabbiati  has  also  proposed  and  practised  the  double 
section  of  the  pubis. 

We  cannot  advise  this  operation,  the  indications  for  which, 
as  we  have  already  said,  are  not  clearly  laid  down,  and  the 
results  of  which  are  most  uncertain. 
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PLATE  LXXXVII. 

TENOTOMY. 

Torticollis  oe  Wryneck — Section  of  the  Sterno- 
cleido-Mastoid  Muscle  —  Club-hand  —  Permanent 
Contraction  of  the  Fingers. 

Fig.  1. — Toj'ticoUis  of  the  right  side,  and  contraction  of 
tlic  sterno-mastoid. — a,  cord-like  prominence,  caused  by  the 
shortening  of  the  muscle. 

Fig.  2. — ToHicollis  oftJie  left  side,  and suhcutaneovs  dimsion 
of  the  mnscle. — a,  the  sternal  fasciculus  contracted ;  d,  puncture 
made  by  the  tenotome  at  the  external  border  of  the  fasciculus. 

Fig.  3, — Tenotomes,  or  tenotomy  'knives,  employed  by  Jules 
Guerin,  but  in  England  discarded. 

Fig.  4.  —  Operation  for  a  torticollis  dne  to  contraction  of  Ijoth 
the  sternal  and  the  clavicular  fascicvU  of  the  mvscle. — The 
plate  represents  an  assistant  rotating  the  head  in  order  to 
increase  the  tension  and  the  prominence  of  the  contracted 
muscle. — a,  point  at  which  the  extremity  of  the  knife  should 
be  felt  beneath  the  skin,  which,  however,  it  should  not  pene- 
trate ;  <?,  point  at  which  the  puncture  is  made  by  the  knife. 

Fig.  5. — Same  operation. — This  figure  does  not  represent  the 
operation  as  now  performed.  This  peculiar  double-bellied 
knife  is  now  never  employed,  nor  is  the  point  of  the  present 
tenotome  allowed  to  make  its  appearance  from  beneath  the 
skin.     The  whole  operation  should  be  subcutaneous. 

Fig.  6. — Permanent  contraction  of  the  fingers  with  2}almar 
cluh-hajid. 

TORTICOLLIS— SECTION  OF  THE  STERNO-MASTOID. 
We  recognise  by  the  name  of  torticollis  a  lateral  deviation 
of  the  head  and  neck,  more  or  less  marked,  ^vith  an  inclination 
towards  one  shoulder.  The  face  is  turned  to  the  side  opposite 
to  the  lesion ;  the  mastoid  apophysis' approaches  the  clavicle, 
and  is  drawn  forwards ;  the  cervical  region  of  the  vertebral 
column  is    flexed    laterally.     This    deformity  niay    be    tcm- 
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porary  or  permanent.  Numerous  causes  are  recognised.  It 
may  be  the  result  of  a  traumatic  or  organic  disease  of 
the  cervical  vertebrae,  or  it  may  be  due  to  the  presence 
of  a  large  tumour,  or  of  bands  or  cicatrices,  etc.  It  most 
commonly  originates  in  contraction  of  the  lateral  muscles  of 
the  neck — the  scaleni,  platysma,  and  stemo-cleido-mastoid. 
This  last  being  almost  always  the  seat  of  origin  of  permanent 
torticollis,  or,  at  any  rate,  the  locality  of  the  only  form  of 
the  disease  capable  of  cure  by  operation,  will  be  the  only 
muscle  w'ith  which  we  shall  concern  ourselves. 

For  a  long  time  attempts  have  been  made  to  cure  this 
disease  by  means  of  various  forms  of  apparatus ;  but  now 
section  of  the  contracted  muscle  is  regarded  as  the  most 
efficacious  procedure ;  bandages  and  other  contrivances  are 
only  introduced  as  aids,  although  they  are  indispensable  for 
securing  a  good  result  after  treatment. 

Anatomy. — Bouvier,  Malgaigne,.  and  other  surgeons  have 
proposed  various  positions  :for  the  point  of  section  of  the 
sterno-mastoid,  but  the  division  is  usually  made  in  the  lower 
third,  the  tendinous  portion  being  preferred. 

The  muscle  in  its  lower  portion  consists  of  two  distinct 
fasciculi  :  the  inner  one  very  firm — half  an  inch  wide — fibrous 
the  length  of  an  inch  or  more.  It  is  inserted  into-  the  upper 
anterior  surface  of  the  manubrium  sterni,  in  front  of  the 
sterno-clavicular  joint ;  its  more  internal  fibres  often  touch 
those  of  the  other  side.  The  second  and  outer  fasciculus, 
larger,  broader,  and  thinner  than  the  first,  with  very  short 
tendinous  fibres  at  its  lower  extremity,  is  connected  with 
the  inner  third  of  the  clavicle.  Though  sometimes  the  two 
tendons  are  in  contact  and  abnost  united,  yet  in  other  cases> 
especially  in  thin  subjects,  they  are  quite  distinct,,  as  can  be 
made  out  by  sight  and  touch  ;  a  depression  marks  the  cellular 
inter-space  between  them. 

Jules  Guerin,  who  has  clearly  shown  the  functional  inde- 
pendence of  the  two  heads  of  the  muscle  under  considera? 
tion,  showed  that  the  sternal  origin,  of  the  muscle  is  the  part 
usually  affected  ;  contraction  of  the  clavicular  portion,  which  is 
much  rarer,  producing  inclination  of  the  head  to  one  shoulder. 
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or  elevation  of  the  latter  without  rotation.  The  result  has 
been  that  surgeons  have  proposed  to  limit  the  incision  to  the 
imier  fasciculas  alone,  a  precept  too  exclusive. 

The  relations  of  the  tendons  are  as  follows.  They  are  sub- 
cutaneous, and  when  the  muscle  is  contracted  form  an  immo- 
vable projection,  like  a  hard  cord  ;  there  is  no  important 
structure  between  the  tendons  and  the  skin,  on  which  account 
some  of  the  old  surgeons  made  the  section  in  an  open  wound. 
Behind  the  tendons  is  the  deep  fascia  which  alone  separates 
them  from  the  carotid  and  internal  jugular,  whose  course 
is  indicated  by  the  cellular  interval  between  the  sternal 
and  clavicular  origins.  Tension  of  the  muscle  separates  it 
from  the  large  vessels,  which  fact  adds  greatly  to  their 
safety  in  the  operation.  The  inferior  thyroid  and  anterior 
jugular  veins  run  along  the  inner  edge  of  the  sternal  origin  ; 
but  the  first  is  separated  from  it  by  the  sterno-hyoid  and 
thyroid  muscles,  and  the  second,  when  present,  is  superficial 
and  easily  avoided.  As  regards  the  external  jugular,  it  is 
generally  far  enough  from  the  outer  edge  of  the  clavicular 
origin  not  to  be  in  the  way.  The  nearer  we  approach  the 
bony  origins  of  the  muscle,  the  less  the  risk  of  wounding  the 
vessels,  so  that  in  a  doubtful  case  it  is  best  to  cut  the  tendons 
close  to  the  bones. 

No  important  nerve  is  met  with  in  these  parts  ;  the  muscle 
is  enclosed  in  a  sheath  derived  from  the  cervical  fascia,  which 
will  be  treated  according  to  circumstances. 

Operations. 

The  necessary  apparatus  consists  of  tenotomes  of  different 
shapes:  sharp-pointed  for  puncture,  straight  or  convex  for 
the  section. 

Dupuytren  was  the  first  to  subcutancously  divide  the  stcrno- 
mastoid  ;  he  was  followed  by  Stromeycr  and  Bouvier.  Gruerin 
modified  their  operation,  and  to  him  wc  owe  the  rules  of  the 
procedure  now  genc^'ally  adopted. 

The  patient  is  seated,  or  lying  on  his  back,  with  the  trunk 
half  raised;  an  assistant  sitting  behind  fixes  the  head,  and 
rotates  it  to  the  side  opposite  to  the  morbid  condition,  so  as  to 
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put  tlie  affected  muscle  more  than  ever  on  the  stretch.  It  then 
forms  so  marked  a  projection  that  it  can  be  held  by  the  fingers 
of  the  left  hand.  This  circumstance  is  of  real  help  in  making 
the  section.  The  surgeon,  standing  in  front  of  the  patient, 
takes  up  a  vertical  fold  of  the  skin,  parallel  to  the  axis  of  the 
muscle,  its  base  corresponding  with  the  outer  edge  of  the 
muscle  (when  the  skin  is  naturally  loose)  :  the  surgeon  then 
pierces  the  skin  with  his  knife,  at  a  point  answering  to  the 
outer  edge  of  the  muscle,  and  f  of  an  inch  above  the  clavicle 
or  sternum,  using  for  this  purpose  a  sharp-pointed  con- 
vex tenotome,  whose  blade  is  I  of  an  inch  broad.  The  in- 
strument is  passed  from  without  inwards,  between  the  skin 
and  muscle,  the  back  turned  downwards,  the  edge  upwards, 
until  it  reaches  and  passes  the  inner  edge  of  the  sternal  origin 
of  the  muscle,  carefully  avoiding  any  perforation  of  the  skin  ; 
then  the  surgeon  gives  a  quarter  rotation  to  the  knife,  so  that 
the  edge  touches  the  anterior  surface  of  the  tendon.  The  skin 
is  now  held  no  longer,  and  the  knife  is  drawn  slowly  back- 
wards and  forwards  across  the  tendon,  until  a  peculiar  sound — 
a  kind  of  cracking — shows  that  the  tissue  is  divided,  when  the 
knife  is  withdrawn  through  the  passage  by  which  it  was  in- 
troduced. If  the  two  portions  of  the  muscle  are  both  con- 
tracted, the  cla-vicular  origin  is  to  be  attacked  at  the  same  time 
as  the  sternal,  and  without  making  fresh  wounds ;  the  muscle 
is  put  on  the  stretch  by  binding  the  head  over  to  the  opposite 
side,  and  the  tenotome  is  passed  again  through  the  same 
wound,  but  from  within  outwards,  following  the  same  rules  as 
before  ;  but  the  knife  must  not  go  far  beyond  the  outer  edge 
of  the  muscle  lest  the  external  jugular  be  wounded. 

Surgeons  are  not  afraid  as  to  the  direction  of  the  incision. 
Cutting  from  before  backwards  is  safer  as  regards  the  vein,  but, 
on  the  other  hand,  the  fibres  are  more  likely  to  be  left  undi- 
vided in  this  procedure.  Malgaigne  recommends  cutting  the 
clavicular  portion  from  before  backwards,  on  account  of  the 
jugular  vein,  and,  because  of  its  greater  ease,  he  would  divide 
the  sternal  origin  from  behind  forwards.  But  M.  Gaerin  is 
diametrically  opposed  to  Mm  on  this  last  point. 

The  muscle  can  be  cut  just  as  weU,  in  either  way ;  but  if  the 
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surgeon  fears  wounding  the  vessels,  he  may  use  a  blunt-pointed 
knife  after  making  the  skin  incision. 

M.  Giierin's  ojperation  with  a  douhle-edged  knife. — Having 
placed  the  patient  as  in  the  last  operation,  the  surgeon  puts  the 
middle  finger  of  the  left  hand  on  the  inner  edge  of  the  sternal 
origin  and  endeavours  to  insinuate  it  beneath  the  tendon,  in  order 
to  separate  this  latter  from  the  subjacent  parts,  and  to  direct 
the  point  of  the  knife  with  more  certainty  ;  the  tenotome,  mth 
the  two  distinct  cutting  blades  held  in  the  right  hand  like  a  pen, 
is  passed  through  the  skin  on  the  outer  edge  of  the  clavicular 
origin  (fig.  4),  and  is  slipped  behind  the  muscle  until  it  touches 
the  tip  of  the  left  middle  finger,  which  is  then  used  to  guide 
the  knife  w^hile  it  pierces  the  skin  from  within  outwards. 
When  transfixion  is  finished,  the  second  blade  is  brought  to 
the  margin  of  the  fasciculus  about  to  be  divided,  a  quarter 
rotation  of  the  knife  on  its  axis  brings  the  edge  against  the 
muscle,  and  section  is  effected  by  pressing  from  behind  for- 
wards; the  instrument  is  then  removed  from  within  outwards. 
Both  origins  of  the  muscle  can  thus  be  divided  successively, 
and,  if  more  fibres  have  escaped,  the  second  blade  divides  them 
as  it  is  withdrawn. 

The  di"awback  to  this  method  is  the  production  of  two 
wounds  ;  it  is  not  often  employed,  and  the  ordinary  operation 
is  usually  preferred. 

Permanent  CoRTiiAOTiON  oe  the  Fingees.— Clubbed 
Hand,  Section  op  Palmar  Aponeurosis,  and  of  the 
Flexor  Tendons. 

Permanent  contraction  of  the  fingers  may  ba  congenital 
or  accidental.  It  arises  from  burns,  from  wounds,  or  from 
disease  peculiar  to  the  fascia  itself.  In  all  cases  the  lesions 
may  be  simple,  and  limited  to  the  superficial  parts,  or  else 
accompanied  by  general  deformity  of  the  hand  (as  is  the  case 
in  clubbed  hand),  or  complicated  with  contractions  or  cica- 
trices of  the  tendons  of  the  muscles  of  the  forearm.  There 
are  many  modes  of  treating  Coutractions  of  the  skin  and  of  the 
palmar  fascia. 

Astley  Cooper  was  the  first  to  apply  subcutaneous-  surgery 
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to  these  cases.  The  fibrous  band  was  put  on  the  stretch  by  for- 
cible extension  of  the  finger,  a  straight-bladed  bistoury  was 
passed  under  the  skin  and  made  to  divide  the  contraction 
without  cutting  the  integument.  If  then  extension  could  not 
be  properly  efEected,  the  incision  was  repeated  in  another  place. 
The  fingers  had  to  be  kept  straight  by  suitable  apparatus. 

Dupuytren  operated  by  open  incision.  The  hand  being 
supinated,  and  the  fingers  extended  as  far  as  possible,  he  cut 
down  upon  the  contracted  band  at  its  most  prominent  part 
somewhere  near  the  metacarpo-plalangeal  joints.  The  skin 
being  cut  through  transversely  to  the  extent  of  an  inch,  the 
fibrous  band  was  laid  open  and  cut  completely  through.  A 
second  incision  was  made  higher  up  or  lower  down ;  if 
the  hand  could  not  be  easily  extended,  the  fingers  were 
bandaged  to  a  digitate  splint,  applied  to  the  dorsal  surface ; 
and  the  wounds,  dressed  with  lint,  slowly  cicatrised ;  but  the 
deformity  often  reappeared  after  a  shorter  or  longer  interval. 

Goyrand  cuts  through  the  skin  longitudinally  at  the  most 
prominent  part  of  the  band,  and  dissects  aside  the  integuments 
on  each  side,  thus  laying  the  contraction  bare  throughout, 
which  is  then  divided  at  one  or  two  points  and  removed  ;  the 
lips  of  the  wound  are  then  brought  together. 

When  contraction  of  the  fingers  is  due  to  the  flexor  tendons, 
division  has  been  proposed  at  the  level  of  the  first  phalanx,  in 
the  palm,  or  near  the  wrist  even.  This  matter  has  been  the 
subject  of  most  lively  controversy-,  and  is  not  yet  settled. 

Most  surgeons  have  declined  the  operation  because  tendons 
divided  in  their  synovial  sheaths  seldom  reunite  :  the  fingers 
can  be  straightened,  but  afterwards  can  rarely  be  flexed  pro- 
perly. Hence  tenotomy  of  the  fingers  is  only  to  be  performed  in 
very  rare  cases.  Contraction  of  the  flexors  and  other  forearm 
muscles,  is  the  most  common  cause  of  clubbed  hand.  Sub- 
cutaneous division  of  the  tendons  is  evidently  indicated,  and 
rarely  presents  any  great  difficulty. 
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PLATE  LXXXVIII. 

CLUBFOOT— SECTION  OF  TENDO-ACHILLIS. 

Fig.  1. — Tenotomes — a,  tenotome  with  concave  cutting  edge  ; 
h,  tenotome  cutting  on  its  convexity ;  <?,  lancet-shaped  tenotome 
for  puncturing  the  skin. 

Fig.  2. — Division  of  tendo-AcMllis.—  Surgical  anatomy. — a, 
a' ,  the  two  ends  of  the  tendon  separated  after  division  ;  h,  the 
sheath  of  the  tendon  formed,  in  front  by  the  muscular  apon- 
eurosis which  separates  the  superficial  from  the  deep  muscles  ; 
c,  the  crural  aponeurosis  which  forms  the  posterior  layer  of  the 
sheath  of  the  tendo-Achillis  ;  d,  skin  removed,  to  let  the  dissec- 
tion be  seen. 

Fig.  3. — Talipes  equinus. — The  foot  is  in  the  same  line  as 
the  leg,  and  only  rests  on  the  ground  by  the  toes.  The  heel  is 
raised  by  the  contraction  of  the  tendo-Achillis  ;  a,  point  of 
puncture  of  the  skin,  where  the  tendon  is  to  be  cut. 

Fig.  4. —  Ojfcration  of  dividing  the  tendo-Acliillis. — Position 
of  tJie  surgeon  and  7ns  assistant. — The  tenotome,  b,  introduced 
by  the  wound,  a,  dividing  the  tendon  from  behind  forwards. 

Fig.  5. — Talipes  calcaneus. — The  foot  is  forcibly  flexed  upon 
the  leg,  the  heel  alone  resting  on  the  ground,  which  the  toes 
do  not  touch  at  all. — a,  a,  point  in  the  skin  where  the  tenotome 
ought  to  be  introduced  to  cut  the  tendon  of  the  extensor 
digitorum. 

Fig.  6. —  Talipes  valgus. — The  foot  rests  on  its  inner  edge, 
the  outer  edge  is  raised  from  the  ground,  and  the  sole  looks 
outwards. 

Fig.  7. — Talipes  varus. — The  sole  is  turned  inwards,  and  is 
concave  from  behind  forwards,  the  foot  resting  on  its  outer 
edge,  the  inner  edge  being  turned  upwards. 

Clubfoot. — Division  of  Tendons  of  the  Leg  and  Foot. 

All  deviations  of  the  foot  termed  cluhfoot,  whether  congenital 
or  acc^uired,  are  associated  with  contraction  of  certain  muscles, 
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tendons,  or  aponeuroses.  Subcutaneous  tenotomy  is  successfully 
employed  in  the  cure  of  tliese  deviations. 

There  are  many  varieties  of  clubfoot,  but  they  are  always  in 
some  way  related  to  the  normal  movements  of  the  sound  foot, 
of  which  they  seem  to  be  merely  exaggerations,  as  is  well  seen 
in  cases  where  the  deformity  is  simple  and  at  an  early  stage ; 
while,  on  the  other  hand,  in  extreme  cases,  the  deformity  is  so 
great  that  the  foot  may  take  any  strange  forms. 

Extension  of  the  foot  causes  tali^pes  equimis,  in  which  the 
heel  is  strongly  raised,  and  the  foot,  placed  in  a  line  with  the 
leg,  only  rests  on  the  ground  by  the  toes  or  ends  of  the  meta- 
tarsus. Talipes  equinus  is  caused  by  contraction  of  the  tendo- 
Achillis,  and  of  the  common  flexor  of  the  toes. 

Flexion  of  the  foot  causes  tal'qjes  calcanens,  which  is  just 
the  reverse  of  the  preceding.  The  heel  alone  rests  on  the  ground, 
the  plantar  surface  of  the  foot  being  directed  forwards ;  the 
toes  which  cannot  touch  the  ground  are  more  or  less  drawn 
upwards,  and  towards  the  crest  of  the  tibia.  This  variety,  the 
rarest  of  all,  is  due  to  contraction  of  the  anterior  tibial  and 
peroneal  muscles,  and  of  the  common  extensor  of  the  toes. 

Adduction  of  the  foot  is  found  in  talipes  varus,  the  com- 
monest form  of  all.  The  foot  touches  the  ground  on  its  outer 
edge,  the  inner  is  turned  up,  the  sole  looks  inwards,  the  toes 
are  almost  always  flexed,  and  the  heel  raised  from  the  ground. 
This  kind,  especially  when  of  long  standing,  is  almost  always 
associated  with  talipes  equinus.  The  cause  of  talipes  varus  is 
contraction  of  the  tibial  muscles,  the  tendo-Achillis  and  plantar 
fascia. 

Abduction  is  represented  by  talipes  valgus,  which  is  the 
reverse  of  the  last  kind.  The  foot  rests  on  its  inner  edge, 
from  which  the  concavity  is  gone,  the  outer  edge  and  sole  of 
the  foot  no  longer  rest  on  the  ground,  and  the  latter  looks 
outwards.  This  kind  is  usually  combined  with  talipes  cal- 
caneus, and  is  the  result  of  contraction  of  the  peronei  ;  the 
deformity  known  as  flatfoot  is  a  mild  form  of  valgus. 

If  the  malformation  is  originally  due  to  muscular  contraction, 
there  soon  arise  other  causes  for  its  perpetuation,  in  gradual 
involvement  of  the  fibrous  tissues,  the  articular  ligaments,  the 
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aponeuroses,  and  the  tendinous  sheaths.  The  bones  subluxated, 
and  deformed  by  abnormal  pressure,  lose  their  shape  and 
relations  to  such  a  degree  as  to  remove  all  hope  of  restoration? 
so  that  tenotomy  is  useless  in  extreme  degrees  of  clubfoot,  es- 
pecially when  the  patient  is  fifteen  or  eighteen  years  old.  In 
some  very  severe  cases  of  deformity  of  the  bones  with  talipes 
excision  of  the  deformed  bones  of  the  tarsus  has  been  recently 
practised. 

Cases  are  not  altogether  hopeless  at  a  later  date  if  the 
deformity  is  simple  and  not  excessive,  and  improvement  may 
be  looked  for.  Tenotomy,  which  is  so  valuable  in  the  treat- 
ment of  clubfoot,  should  always  be  associated  with  the  use  of 
suitable  apparatus  designed  to  restore  and  preserve  the  normal 
position  of  the  limb.  The  simultaneous  use  of  shampooing 
or  of  galvanism  is  often  very  useful.  Section  of  the  con- 
tracted muscles  is  performed  according  to  the  general  prin- 
ciples of  tenotomy.  We  are  about  to  recall  these  principles, 
referring  first  to  the  class  of  cases  in  which  the  tendon  is 
free,  and  capable  of  making  a  distinct  prominence  under  the 
skin,  and  to  a  second  class  of  cases  where  it  is  bound  down 
to  the  bones  by  a  fibrous  sheath,  and  surrounded  by  a  synovial 
membrane.  In  the  first  category  a.re  the  tendo-Achillis  and 
tendon  of  the  tibialis  anticus,'  common  extensor  of  the  toes, 
superficial  tendons  and  muscles  of  the  sole,  and  bands  formed 
by  the  plantar  fascia.  In  the  second  class  are  the  tendons  of 
the  tiVjialis  posticus,  long  flexor  of  the  toes,  and  peronei. 

Section  of  the  tendons  of  the  first  kind  is  performed  as 
follows.  Only  one  opening  is  made  in  the  skin,  as  small  as 
possible,  the  size  not  exceeding  that  of  the  instrument,  which 
is  to  be  no  larger  than  is  required  for  proper  strength. 

The  opening  must  be  at  such  a  distance  from  the  tendon 
that  its  course  can  be  oblique,  thus  to  prevent  admission  of 
air,  and  to  obtain  this  result  it  is  a  good  plan  to  pinch  up  a 
fold  of  skin  and  puncture  it  near  its  base. 

When  the  tenotome  reaches  the  tendon,  the  section  may  be 
cfEccted  cither  from  the  deeper  side  outward  or  in  the  other 
direction.  Selecting  the  latter  mode,  the  tenotome  is  slipped 
under  the  skin  Hat,  and  as  soon  as  the  middle  of  the  blade 
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is  opposite  the  tendon,  the  knife  is  to  be  turned  through  a 
quarter  rotation,  so  that  the  edge  presses  against  the  tendon, 
and  the  back  is  in  contact  with  the  deep  surface  of  the  skin. 
Conrex  tenotomes  are  preferable  to  those  which  are  straight 
or  concave,  or  two  may  be  used,  one  pointed  and  straight, 
the  other  blunt  and  convex.  While  the  knife  is  being  intro- 
duced, the  tendon  is  to  be  relaxed  that  the  blade  may  glide 
between  it  and  the  skin;  but  it  must  be  stretched  during 
section,  an  assistant  keeping  the  limb  in  the  requisite  position. 

When  selecting  the  method  of  cutting  the  tendon  from  its 
deeper  surface,  the  tendon  should  be  relaxed,  and  if  possible 
raised  by  the  thumb  and  index  finger  of  the  left  hand,  when 
the  knife  can  be  easily  inserted  beneath  it.  The  tendon  is 
then  put  firmly  on  the  stretch  whilst  the  section  is  being  made. 

The  surgeon  knows  when  the  section  is  •  complete  by  a 
slight  shock  accompanied  with  a  peculiar  sound,  by  the  dis- 
appearance of  the  prominent  cord,  and  sometimes  by  the  per- 
ceptible interval  between  the  cut  ends. 

These  general  principles  being  given,  we  proceed  to  examine 
the  division  of  special  tendons  separately. 

Section  of  tendo-Achillu. — This  operation  is  undertaken  for 
the  cure  of  talipes  equinus,  but  it  is  often  required  for  equino- 
varus,  and  even  for  simple  varus  in  young  children.  It  has 
been  employed'  in  a  variety  of  cases,  as,  for  instance,  in  the 
retraction  of  the  tendo-Achillis,  after  Chopart's  amputation, 
and  in  some  cases  of  irreducible  fractures  of  the  leg  it  has 
proved  most  efficacious. 

Stirgical  anatomy. — The  tendo-Achillis  consists  of  the  com- 
bined insertions  of  the  muscles  of  the  calf.  Wide  above,  the 
tendon  converges  its  fibres  in  descending,  so  as  to  form  a  verti- 
cal cord,  which  makes  a  well  marked  prominence,  capable  of 
being  embraced  by  the  fingers  for  a  length  of  2  inches  or 
more. 

The  height  above  the  os  calcis  at  which  the  fleshy  fibres 
end  varies,  but  is  seldom  less  than  two  inches.  The  tendon 
at  its  lower  end  widens  for  insertion  into  the  tuberosity  of 
the  calcaneum,  from  which  it  is  separated  by  a  bursa.  As  it 
is  necessary  to  avoid  the  bursa  below,  and  the  muscular  fibres 
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above,  the  point  preferred  for  the  division  of  the  tendon 
is  about  1^  inch  above  its  insertion  into  the  bone.  In 
infants  the  distance  should  be  about  f  of  an  inch.  This 
point  is  chosen  for  another  anatomical  reason  :  the  tendon  is 
covered  behind  by  the  skin  alone,  while  in  front  it  is  in  relation 
with  the  deep  muscles,  and  especially  with  the  tibial  vessels  and 
nerves,  from  which  it  is  only  separated  by  the  fascia.  Near  the 
heel,  the  tendon  is  at  some  distance  from  these  deeper  parts,  a 
thick  layer  of  fat  and  cellular  tissue  intervening  ;  but  above  and 
below  the  point  indicated  above  as  the  selected  point,  there  is 
more  risk  of  wounding  the  vessels  and  nerves ;  this  is  further 
lessened  by  introducing  the  knife  on  the  inner  side  of  the 
tendon. 

The  tendo-Achillis  is  surrounded  by  a  firm  and  resisting 
fibrous  sheath,  in  which  the  two  ends  retract  after  division, 
and  which  plays  an  important  part  in  the  cicatrization  of  the 
divided  tendon.  Fig.  2  shows  the  relations  of  the  tendon  and 
the  separation  of  the  cut  ends. 

Operation. 

The  patient  lies  on  his  face,  an  assistant  holds  the  leg 
about  its  centre,  and  the  foot  about  the  middle  of  the 
sole.  In  the  first  stage,  the  foot  is  extended  to  relax  the 
tendon,  while  the  knife  slips  under  the  skin ;  in  the  second 
stage,  the  tendon  is  made  very  tense  to  assist  its  division.  The 
surgeon,  standing  on  the  inner  side  of  the  leg,  perforates  the 
skin  with  a  lancet,  or  the  sharp  tenotome,  at  the  inner  edge  of 
the  tendon  at  the  point  selected  as  referred  to  above.  The 
instrument  is  introduced  on  the  flat  between  the  deep  sur- 
face of  the  skin  and  the  prominent  tendon,  or,  on  the  other 
Iiand,  beneath  the  deep  surface  of  the  tendon,  then,  having 
made  a  quarter  rotation,  its  edge  is  brought  against  the  tendon 
when  direct  pressure,  aided  by  a  slight  movement  backwards 
and  forwards,  divides  the  tendon  with  a  slight  noise.  This 
sound,  a  sudden  shock,  and  the  yielding  of  the  tendon  show 
that  the  section  is  complete.  Usually  a  deep  groove  can  be  felt 
between  the  separating  ends  of  the  tendon  ;  the  knife  is  with- 
drawn with  great  caic,  and  two  or  three  drops  of  blood  follow. 
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A  pad  of  lint  and  a  piece  of  plaster  is  applied  over  the  wound, 
and  the  foot  retained  in  its  original  position  by  a  flexible  metal 
splint.  The  Scarpa's  shoe  may  be  applied  two  or  three  days 
later. 

Division  of  the  tibialis  anticus. — This  is  practised  in  the  treat- 
ment of  talipes  calcaneus,  and  in  talipes  varus,  though  Bonnet 
considers  that  it  may  be  dispensed  with  in  the  latter  aSec- 
tion.  It  is  performed  at  the  point  where  the  tendon  makes 
its  prominence  under  the  skin  most  evident ;  that  is,  about  the 
level  of  the  tibio-tarsal  joint.  This  tendon  should  certainly 
not  be  cut  from  the  surface  downwards,  for  fear  of  injuring 
the  joint  and  the  dorsal  artery  of  the  foot.  The  knife  should 
be  entered  on  its  outer  side  and  slipped  beneath  the  tendon 
cutting  towards  the  surface. 

Divisioji  of  the  extensor  j^oUicis,  extensor  commnnis  dig- 
itorum,  and  jjeroneus  tertius. — This  operation  may  be  called 
for  in  talipes  calcaneus,  valgus  or  varus.  The  prominence 
of  these  tendons  under  the  skin  renders  their  division  easy. 
They  can  be  reached  by  one  or  more  incisions  made  in  front 
of  the  malleoli,  above  the  level  of  the  tibio-tarsal  articulation 
(fig.  5,  a.  a).  Bonnet  prefers  to  operate  at  the  level  of  the 
metatarso-phalangeal  articulations ;  there  is  less  risk  in  that 
proceeding  of  wounding  the  nerves  and  the  vessels  of  the 
dorsum  of  the  foot.  The  section  of  all  the  tendons  is  effected 
at  the  same  operation. 

Section  of  tlie  plantar  fascia. — Contraction  of  this  structure 
is  very  common  in  talipes.  It  is  usually  about  the  level  of 
the  joints,  between  the  first  and  second  row  of  tarsal  bones,  that 
the  prominences  of  the  fibrous  bands  are  most  marked  ;  they 
may  be  cut  from  the  surface  downwards.  The  numerous 
processes  of  tissue  to  the  sides  and  into  the  depth  of  the  sole 
render  complete  division  of  the  plantar  fascia  very  difficult : 
in  fact,  the  result  seldom  appears  at  once.  The  methods  ol 
opiiating  on  the  palmar  fascia  are  equally  applicable  to  these 


Section  of  the  muscles  of  the  thenar  and  hypothenar 
eminences  is  seldom  effectually  performed,  and  no  clear  rules 
can  be  laid  down. 

The  jperonei  and   tibialis  jjosticns  form   another  class  of 
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muscles  whicli,  closely  attached  to  the  bones  and  contained 
in  firm  fibrous  sheaths,  make  no  prominence  under  the  skin 
until  they  are  contracted.  Division  is  never  here  effected  by 
cutting  from  the  surface  ;  it  is  best,  having  made  the  skin- 
puncture  as  before  described,  to  slip  the  pointed  convex  teno- 
tome under  the  tendon  and  cut  it  from  below  towards  the 
surface.  Cutting  from  the  surface  downwards,  as  recom- 
mended for  the  preceding  muscles,  would  risk  opening  the 
joints  and  wounding  the  vessels  of  the  foot. 

Section  of  the  peronei. — This  may  be  done  in  three  places. 

(1)  Behind  the  fibula,  f  of  an  inch  above  the  external 
malleolus,  it  is  possible  to  make  the  section  quite  safely 
from  the  surface  downwards  ;  but  as  fleshy  fibres  pass  very 
low  down  the  tendon  the  division  must  be  made  freely. 

(2)  These  tendons  may  also  be  cut  \  an  inch  below  the 
outer  malleolus,  near  the  point  where  they  turn  forwards. 
There  is,  however,  greater  risk  of  opening  the  ankle  joint,  on 
v^hich  account  the  first  operation  is  preferable. 

(3)  Lastly,  the  operation  may  be  performed  behind  the 
malleolus,  but  the  manoeuvre  is  impeded  by  the  bony  edge  of 
the  groove  in  which  the  tendons  run.  Division  of  these  tendons 
is  employed  in  cases  of  valgus,  and  has  been  of  much  use  in 
the  relief  of  flat  foot  (Bonnet). 

Section  of  tibialis  jjosticns. — In  talipes  equinus  and  in  cases 
of  varus  in  adults  this  tendon  may  need  to  be  cut,  the  opera- 
tion varying  according  to  the  degree  of  deformity.  In  talipes 
equinus  the  tendon  is  divided  behind  the  malleolus.  It  may 
also  be  cut  below  the  ankle  as  follows.  Define  exactly  the 
prominence  of  the  scaphoid  ;  let  the  tenotome  perforate  the 
skin  -J  of  an  inch  above  and  a  little  in  front  of  this  eminence, 
until  the  knife  reaches  the  astragalus ;  then  slip  it  along  the 
bone  until  the  point  passes  J  of  an  inch  below  the  scaphoid 
eminence ;  then  raise  the  edge  and  turn  it  forwards  until  it 
comes  just  under  the  skin.  The  tendon  cannot  fail  to  be 
divided,  and  the  flexor  communis  is  generally  involved  in 
the  section  (lionnct).  When  in  very  bad  cases  of  varus  the 
scai)hoid  touches  tlie  malleolus,  there  is  then  no  other  part  of 
the  muscle  available  f(jr  o[)cration  in  the  foot,  and  the  tendon 
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must  be  divided  behind  the  malleolus;  but  the  result  is 
less  certain;  if  the  instrument  is  carried  too  deep  there  is 
much  risk  of  wounding  the  artery.  M.  Bonnet  thinks  this  has 
often  happened,  but  rarely  with  any  great  injury. 

Section  of  the  tendons  of  the  flexor  longus  pollicis  and  flexor 
comiminis  digitoruni. — The  deep  position  of  these  tendons 
prevents  their  being  divided  with  certainty  near  the  malleoli  or 
in.  the  sole  ;  the  operation  must,  therefore,  be  performed  near 
the  first  phalanges  of  the  toes.  The  methods  applicable  to  the 
muscles  of  the  first  category  are  used  here :  puncture  of  the 
skin  and  division  of  the  tendon  must  be  performed  in  each  toe, 
the  chief  inconvenience  being  the  length  of  the  operation. 
The  same  remarks  are  applicable  to  the  flexor  brevis  digitorum. 
It  usually  happens  that  the  tendons  of  the  long  and  short 
flexors  are  cut  at  the  same  time,  as  is  shown  by  the  simul- 
taneous retraction  of  the  two  muscles. 


THE   END. 
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Professor  of  Hygiene,  Royal  College  of  Surgeons,  Medi- 
cal Officer  of  Health  and  Analyst  for  the  city  of  Dublin. 
With  Illustrations,  loi".  dd. 

"By  far  the  most  comprehensive  work  on  Hygiene  for  health  officers  and 
others,  which  we  have  met  with." — Pharmaceutical  Jonrnal. 

On  Disease  Prevention.  A  Practical  Treatise  on  Disinfection. 
By  the  same  Author.  6d. 
'■  This  little  work,  which  is  offered  at  the  trifling  charge  of  sixpence,  con- 
tains practical  directions  for  disinfecting  rooms,  clothing,  bedding,  &c., 
with  chapters  on  vaccination,  water  impurities,  and  other  important  sanitary 
matters." — The  Review. 

The  Cure  of  Cataract  and  other  Eye  Affections.  By 
Jabez  Hogg,  M.R.C.S.,  Consulting  Surgeon  to  the  Royal 
Westminster  Ophthalmic  Hospital,  Ophthalmic  Surgeon  to 
the  Royal  Masonic  Institutions,  &c.     2s.  6d. 

Impairment  or  Loss  of  Vision  from  Spinal  Concussion 

or  Shock.     By  the  same  Author,  is.  6d. 
A  Parasitic  or  Germ  Theory  of  Disease :  the  Skin,  Eye, 

and  other  affections.    Second  Edition,  same  Author,  2s.  6d. 

On  the  Tonic  Treatment  of  Gout.     With  Cases. 
By  James  C.  Dickinson,  M.R.C.S., 
late  of  H.M.'s  Bengal  Army.     2nd  edition,  y.  6d. 
"A  thoughtful  and  practical  work." — Fziblic  Opinion. 

Suppressed  Gout :  its  Dangers  and  Treatment ;  with  an 
Appendix  on  the  Uses  of  the  Vals  Waters,  same  Author,  2s. 

Tropical  Debility.  Its  Causes  and  Treatment.  By  the  same 
Author.     -iS.  6d. 

Indian  Boils  :  their  Varieties  and  Treatment  without  Dis- 
figurement.    By  the  same  Author,     is. 


4  Publications  by  Bailliere^  Tindall,  and  Cox. 

The  Throat  and  its  Diseases.  A  Practical  Guide  to  Diag- 
nosis and  Treatment.  With  one  hundred  Typical  Illus- 
trations in  colours  and  fifty  Wood  Engravings,  designed 
and  executed  by  the  Author, 

Lennox  Browne,  F.R.C.S.  Ed., 
Senior  Surgeon  to  the  Central  London  Throat  and  Ear 
Hospital ;    Surgeon   and   Aural    Surgeon    to    the    Royal 
Society  of  Musicians,  &c.     Royal  8vo.,  i8j. 

Lessons  in  Laryngoscopy :  including  Rhinoscopy  and  the 
Diagnosis  and  Treatment  of  Diseases  of  the  Throat. 
Illustrated  with  Hand-coloured  Plates  and  Wood-cuts. 

By  Prosser  James,  M.D.,  M.R.C.P., 
Lecturer   on  Materia  Medica  and    Therapeutics  at   the 
London  Hospital,  &c.     2nd  edition,  5s.  6d. 

The  Progress  of  Medicine.  A  Lecture  delivered  at  the 
London  Hospital.     By  the  saf?ie  Author.      \s. 

Cutaneous  Medicine,  and  Diseases  of  the  Skin. 

By  Henry  S.  Purdon,  M.D.,  Edin.  F.R.C.S.,  &c.. 
Physician  to  the  Belfast  General  Hospital,  Physician  to 
the  Skin  Hospital,     ds. 

*'  An  extremely  practical  work  containing  many  new  and  important  fea- 
tures."—  The  Doctor. 

Overwork  and  Premature  Mental  Decay  :    its  Treatment. 
By  C.  H.  F.  RouTH,  M.D.,  M.R.C.P.  Lond.,  Senior 
Physician    to    the  Samaritan    Hospital    for  Women   and 
Children.     3rd  edition,  2s.  6d. 

On  Fibrous  Tumours  of  the  Womb :  Points  connected 
with  their  Pathology,  Diagnosis,  and  Treatment.  Being 
the  Lettsomian  Lectures  delivered  before  the  Medical 
Society  of  London.     By  the  sa^ne  Author,     y.  6d. 

Some  Observations  on  the  Prevention  and  Treatment 
of  Scarlet  Fever.     By  the  sainc  Author.     \s. 

Food ;    its  Varieties,  Chemical   Composition,  Nutritive 
Value,  Comjjarative  Digestibility,  Physical  Functions  and 
Uses,  Preparation,  Preservation,  Adulterations,  &c. 
By  the  late  Hfnrv  Lf.thkbv,  M.B.,  M.A.,  Ph.D.,  &c. 
Professor  of  Chemistry  at  London  Hospital,  Food  Analyst 
and   Medical    Officer  of  Health  to  the  City  of  London. 
Second  Edition,  enlarged,  5J". 
"lutlicr  as  a  tcx(-book  for  schools  or  as  a  liousehold  guide,  it  is  e>.ccl- 

cntly  adapted." — Public  Opinion. 
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A  Guide  to  the  Examinations  at  the  Koyal  College  of  Sur- 
geons of  England  for  the  Diplomas  of  Member  and  Fellow. 

By  Frederick  J.  Gant,  F.R.C.S., 
Senior  Surgeon  to  the  Royal  Free  Hospital.     3rd  edition, 
revised  and  enlarged.     3^-.  6^. 
*'  In  truth  a  most  useful  Guide  to  the  Examinations," — Guy's  Hosp.  Gaz. 
I?i  Preparation,  by  the  same  Author, 
The  Science  and  Practice  of  Surgery,  being  a  Complete 
Text-Book.     2nd  edition,  in  2  vols.,  Illustrated  by  several 
hundred  Wood  Engravings,  new  and  original. 
The  Text-Book  of  Operative  Surgery.  From  the  French  of 
Professors  Claude  Bernard  &  Huette. 
Illustrated  with  88  plates.     Plain  and  coloured.     Edited 
and   re-written   by   Arthur    Trehem    Norton,    F.R.C.S., 
Surgeon    to,    and    Lecturer    on   Surgery   at,    St.    Mary's 
Hospital. 

Plain,   2IJ-.  ;  coloured,  half  calf ,  42s. 
"A  work  of  the  highest  merit  as  a  guide  to  operative  surgery." — S^u- 
dent's  Jountal. 

Osteology  for  Students,  with  Atlas  of  Plates. 

By  Arthur  Trehern  Norton,  F.R.C.S., 
Atlas  and  text  in  one  volume,  y-f.  (yd. :  in  two  vols.,  8i".  6^. 
"The  handiest  and  most  complete  hand-book  of  Osteology." — The  Lancet. 
Affections   of   the    Throat    and    Larynx.     By  tJie  same 
Author,  Second  Edition,  Illustrated,  6x. 
"  Short,  simple,  and  thoroughly  practical  instruction." — Medical  Times, 
Abstracts  of  Surgical  Principles  for  Medical  Students. 
By  Thos.  Annandale,  F.R.C.S.,  F.R.S. 
Surgeon  to  and   Lecturer  on  Surgery,  Royal  Infirmary, 
Edinburgh,     i  vol.,  7^.  6d. 
A  Manual  of  the   Operations  of  Surgery,  for  the  use  of 
Senior  Students,  &c. 

By  Joseph  Bell,  F.R.C.S., 
Surgeon  to  and  Lecturer  on  Surgery,   Royal  Infirmary, 
Edinburgh.     3rd  edition,  ds. 
The  Philosophy  of  Voice.     Showing  the  right  and  wrong 
Action  of  the  Breath  and  Vocal  Cords  in  the  Production 
of  Articulate  Speech   and   Song.     By   Charles   Lunn, 
Fourth  Edition.     \s.  6d, 
The  Pathological  Anatomy  of  the  Human  Body.     Trans- 
lated from  the  German  of  Professor  Vogel. 

By  George  E.  Day,  M.A.  Cantab.,  M.R.C.P.  Lond. 
With  100  plain  and  coloured  engravings.     i8s. 


6  Publications  by  Bailliere,  lindall,  and  Cox. 

The  Text-Book  of  (113)  Anatomical  Plates,  designed  under 
the  direction  of  Professor  Masse,  with  Descriptive  Text. 

By  E.  Bellamy,  F.R.C.S., 
Professor  of  Anatomy,  Science  and  Art  Departnient^  South 
Kensington,  Surgeon  to  and    Lecturer  on  Anatomy  and 
Operative    Surgery,    Charing   Cross    Hospital.      Second 
edition,  plain,  2\s.  ;  coloured,  42^-. 
"With  these  plates  the  student  will  be  able  to  read  up  his  anatomy 
almost  as  readily  as  with  a  recent  dissection  before  him.'' — SUident' s  Joitrnal. 
The  Vest-Pocket  Gray,  or  Anatomist's  Vade-Mecum.  Com- 
piled specially  for  Students.     By  C.  H.  Leonard,  M.D. 
32mo.,  i^. 
**  By  dint  of  a  small  though  clear  type,  and  the  exclusion  of  all  unneces- 
sary words,  a  marvellous  amount  of  information  has  been  condensed  into  a 
remarkably  small  space," — Medical  Press. 

The  Students'  Case  Book :  containing  Practical  Instruc- 
tions, and  all  the  Necessary  Information  for  CHnical  Work 
and  Systematic  Case- taking,  with  a  number  of  Ruled 
Sheets,  for  recording  particulars  of  cases  as  seen. 

By  George  Brown,  M.R.C.S.,  Late  Demonstrator  ot 
Anatomy,  Westminster  Hospital ;  Gold  Medallist,  Charing 
Cross  Hospitl.     2nd  edition,  enlarged,  \s. 
Elements  of  the  General  and  Minute  Anatomy  of  Man 
and  the  Mammalia.     From  Original  Researches. 
By  Professor  Gerber,  University  of  Bern,  and 
Professor  George  Gulliver,  F.R.S. 
vols,  containing  thirty-four  plates.      15^". 
Nature  and  Treatment  of  Deformities  of  the   Human 
Body. 

By  Lambert  H.  Ormsby,  M.B.,  University  Dublin, 
Surgeon  to  the  Meath  Hospital  and  County  Dublin  Infir- 
mary.    Crown  8vo.,  illustrated.     Price  ^s. 
Handbook  of  Post-Mortem  Examinations,  and  of  Morbid 
Anatomy. 

By  Francis  Delafield,  M.D., 
Curator  to  Bellevue  Hospital,  New  York.     Price  t5j-. 
Consumption,  its   True    Nature  and  Successful    Treatment, 
with  Appendix  of  Cases. 

By  Godwin  Tjmms,  M.D.  Lond.,  M.R.C.P., 
Senior    Pliysician    to    the    North    London    Consumption 
Hosj)ital,  Consulting  Physician  to  the  Western  City  Dis- 
pensary, &c.     2nd  edition.      \os.  Gd. 
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Handbook  for  Attendants  on  the  Insane,  with  practical 
information  respecting  their  duties  and  Habilities ;  instrucl 
tions  for  the  management,  artificial  feeding,  mechanica 
restraint  of  the  insane ;  legal  documents  required  for  their 
confinement,  &c.     \s. 

By  L.  S.  Forbes  Winslow,  M.B.,  D.C.L.,  Oxon; 
M.R.C.P. ;  Lecturer  on  Mental  Diseases,  Charing  Cross 
Hospital;  Editor  of  The  Jour7ial  of  Psychological  Medicine. 

Manual  of  Iiunacy.     A  Handbook  relating  to  the  Legal  care 
and  treatment  of  the  Insane.     Same  Author,  12s.  6d. 
"  A  comprehensive  digest  of  every  subject  connected  with  the  legal  care 

of  the  insane." — Mea'cal  Times. 

A  Lunacy  Chart :  being  a  Synopsis  of  the  Lunacy  Acts,  and 

having  special  reference  to  the  management  and  care  of 

persons  of  Unsound  Mind.     By  the  same  Author,  \s.  6d. 

Varnished  and  mounted  on  canvas  and  rollers,  4^".  6d. 
Spiritualistic  Madness.     By  the  same  Author,  is. ' 
Hints   for   Hospital   Nurses.       By   Mesdames   Williams 

Rachael  and  Alice  Fisher.     2s.  6d. 
Cholera :  how  to  Prevent  and  Resist  it. 

By  Professor  von  Pettenkofer, 

Professor  of  Hygiene,  University  of  Munich,  President  of 

the  Sanitary  Department   of   the  German  Empire;    and 
Thomas  Whiteside  Hime,  A.B.,  M.B., 

Lecturer  on  Medicine  at  the  Sheffield  School  of  Medicine. 

Illustrated  with  Woodcuts  and  Diagram,  3^^.  6d. 
Diarrhoea  and  Cholera :  their  Successful  Treatment. 

By  John  Chapman,  M.D.,  M.R.C.P.  London,     is.  6d. 
"His  arguments  are  enforced  at  great  length  in  the  pamphlet  before  us, 
and  are  supported  by  an  extensive  array  of  facts." — Medical  Times, 
Causes  of  Cholera :  its  Treatment. 

By  Wm.  Grove  Grady.,  M.D.,  M.R.C.S.     i^. 
How  to  Prevent  Small  Pox. 

By  Mordey  Douglas,  M.R.C.S.,  L.R.C.P  Third  edit,  6^. 

*'  This  is  a  very  valuable  pamphlet." — Medical  Press. 

The  Physiology  of  Intestinal  Obstruction  and  Constipa- 
tion, in  certain  cases,  and  in  certain  persons.  By  Chas. 
J.  Harris,  M.R.C.S.     is. 

Sterility:  its  Causes  and  Treatment.  Read  before  the 
Medical  Society  of  London,  by  I.  B.  Brown,  F.R.C.S., 
late  Surgeon  to,  and  Lecturer  on  Diseases  of  Women, 
at  St.  Mary's  Hospital  (printed  by  request),     is. 


8  Fiihlicaticns  by  Bailliere,  Tindau,  afid  Cox. 

The  Nature  and  Treatment  of  Babies  or  Hydrophobig^ 

and  those  diseases  resembling  it.     Being  the  Report  of 
the  Special  Commission   appointed  by  the  Medical  Iress 
and  Circular,  with  valuable  additions.     5^-. 
"  The  most  valuable  and  complete  Treatise  on  the  subject  ;  one  which 
Ave  can  highly  recommend. " —  Veterinary Joitr^ial. 

"This  laborious  work  is  a  credit  alike  to  the  Avriters,   and  the  journal 
AAhich  first  published  it." — Ihe  Doctor. 

The  Sewage  Question  :  a  Series  of  Reports.      Being  Investi- 
gations into  the  condition  of  the  Principal  Sewage  Farms 
and  Sewage  Works  of  the  Kingdom,  from 
Dr.  Letheby's  Notes  and  Chemical  Analyses.     4^".  dd. 
"These  Reports  will  dissipate  obscurity,  and,  by  placing  the  subject  in  a 
proper  light,  will  enable  local  authorities,  and  others  interested  in  the  matter, 
to  perceive  the  actual  truths  of  the  question,  and  to  apply  them  practically." 

Notes  on  Nuisances,  Drains,  and  Dwellings  :    their  De- 
tection and  Cure.     By  W.  H.  Penning,  F.G.S.     Second 
Edition,  dd. 
*'  The  directions,  which  are  plain,  sound,  and  practical,  will  be  found 
useful  in  every  household." — The  Doctor. 

"  This  little  pamphlet  should  be  studied  by  everybody." — Scientific  Review, 

How  to  Avoid  Typhoid  Fever  and  Allied  Diseases,  with 
plain  rules  on  house  drainage,  &c.  By  Arthur  H. 
Downes,  M.B.,  M.D.     \s. 

Typhoid  Fever :  its  Treatment. 

By  William  Bayes,  M.D.,  L.R.C.P.     \s. 

Experimental  Kesearches  on  the  Causes  and  Natui'e  of 
Hay   Fever.     With  Woodcuts   and  Lithographic  Tables. 
By  Charles  H.  Blackley,  M.D.,  M.R.C.S.     ^s. 
"  It  is  a  piece  of  real  honest  work,  original  and  instmctive,  and  will  well 

repay  perusal. " —  T/ie  Lancet. 

New  Observations  on  Hay-Fever,  with  Additional*  Ex- 
periments. An  Addendum  to  the  above.  By  the  same 
Author.      \s. 

Diagnostics  of  Aural    Disease.      Second   Edition,  witli  a 
Chapter  on  the  Application  of  Electricity,  and  Description 
of  the  Author's  Magneto-Electric  Catheter. 
By  S.  E.  Smith,  M.R  C.S.     ilhistratcd,  2s.  bd. 

Deafness  :  its  Causes  and  Treatment,  with  tlic  Anatomy  and 
Physiology  of  tlic  Organ  of  Hearing. 
By  John  P.  rENNj.KATiiER,  M.K.Q.C.P.,  L.R.C.S.,  cS^c, 
2n(l  edition,  2s.  Gd. 


Publications  by  Bailliere^  Tiiidall,  and  Cox.  9 

A  Treatise  on  Pharmacy,  designed  as  a  Text-book  for  Stu- 
dents, and  as  a  Guide  for  the  Physician  and  Pharmacist, 
containing  the  officinal  and  many  unofficinal  Formulas, 
and  numerous  examples  of  extemporaneous  Prescriptions. 

By  Edward  Parrish, 
Fourth  Edit.,    enlarged  and  revised  by  T.  S.  Wiegand, 
F.C.S.     With  280  Illustrations,  half-bound  morocco,  t^os. 
"  There  is  nothing  to  equal  Parrish's  Pharmacy  in  this  or  any  other  lan- 
guage. " — Pkarmaceutical  Journal. 

The  PharmacopcEial    Companion  to  the  Visiting  List. 

Being  a  Posological  Table  of  all  the  Medicines   of  the 
British  Pharmacopoeia,  arranged  according  to  their  action. 

By  R.  T.  H.  Bartley,  M.D.,  M.B.  Lend., 
Surgeon  to  the  Bristol  Eye  Hospital.     2nd  edit.,  dd. 

The  Specific  Action  of  Drugs.  An  Index  to  their  Thera- 
peutic Value. 

By  Alexander  G.  Burness,  M.D.,  and  F.  Mayor, 
President  of  the  Central  Lond.  Veterinary  Society.  \os.  6d, 

Short  Lectures  on  Experimental  Chemistry.  Introduc- 
tory to  the  general  course. 

By  J.  Emerson  Reynolds,  F.C.S.,  M.R.C.P., 
Professor  of  Chemistry,  Royal  College  of  Surgeons,  Pro- 
fessor   of    Analytical    Chemistry,    and    Keeper    of    the 
Minerals,  Royal  Dublin  Society,     y.  6d. 

Chemistry  in  its  Application  to  the  Arts  and  Manufac- 
tures.    A  Text-Book  by  Richardson  and  Watts. 

Vol.  I.  :  Parts  I  and  2. — Fuel  and  its  Applications.  433  Engravings, 
and  4  Plates       .  .  .  ;^i   16^-. 

Part  3. — Acids,  Alkalies,  Salts,  Soap,  Soda,  Chlorine  and  its 
Bleaching  Compounds,  Iodine,  Bromine,  Alkalimetry, 
Glycerine,  Railway  Grease,  &c.,  their  Manufacture, 
and  Applications  .  »  .  ^i   13^-, 

Part  4. — Phosphorus,  Mineral  Waters,  Gunpowder,  Gun- 
cotton,  Fireworks,  Aluminium,  Stannates,  Tung 
states,  Chromates  and  Silicates  of  Potash  and  Soda, 
Lucifer  Matches  .  .  .  £1     is^ 

Part  5. — Prussiate  of  Potasli,  Oxalic  Acid,  Tartaric  Acid, 
Many  Tables,  Plates,  and  Wood  Engravings,;^!  16^-. 
Parts  3,  4,  and  5  separately,  forming  a  complete 

Practical  Treatise  on  Acids,  Alkalies,  and  Salts:  their 
Manufacture  and  Application.     In  three  vols.,  £^  10s. 

1—3 
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Posologieal  Tables :    Being  a   Classified   Chart  of   Doses  ; 

showing  at  a  glance  the  Dose  of  every  Officinal  Substance 

and  Preparation.    For  the  use  of  Practitioners  and  Students. 
By  Handsel  Griffiths,  Ph.D.,  L.R.C.P.,  &c. 

Late  Professor  of  Chemistry  Ledwich  School  of  Medicine. 

Fourth  edition,  is. 
A  System  of  Botanical  Analysis,  applied  to  the  Diagnosis 

of  British  Natural  Orders.     By  the  same  AutJior.    is.  6d. 
"  The  author  has  placed  the  student  under  considerable  obligations  by 
his  system  of  botanical  analysis." — Pha7-7naceutical  Journal . 

Chemical  Wotes  for  Pharmaceutical  Students,  including 
the  Chemistry  of  the  Additions  to  the  Pharmacopoeia. 
By  A.  Rivers  Willson.     2s.  6d. 

Collenette's  Chemical  Tables :  Oxides,  Sulphides,  and 
Chlorides,  with  Blank  Forms  for  Adaptation  to  other 
Compounds.  Arranged  for  the  use  of  Teachers  and 
Students,  by  Professor  Collenette.     6d. 

"An  excellent  means  for  the  communication  of  much  valuable  informa- 
tion."— Chemist  and  Druggist. 

The  Principles  of  Theoretical  Chemistry,  with  special 
reference  to  the  constitution  of  Chemical  Compounds. 
By  Ira  Remson,  M.D.,  Ph.D.     6s. 

"  Worthy  of  careful  perusal." — Nnu  York  Medical  Record. 
The    Chemical    and    Physiological     Balance     of     Organic 
Nature:  an  Essay,      i  vol.,  i2mo. 

By  Professors  Dumas  and  Boussingault.     a^s. 

Elements  of  Chemistry ;  including  the  application  of  tlic 
Science  in  the  Arts. 

By  T.  Graham,  F.R.S., 
late  Master  ot  the  Mint.     Second  Edition,  revised    and 
enlarged.    Illustrr-ted  with  AVoodcuts.     2  vols.,  8vo.    £,2. 
Vol.  II.     Edited  by  H.  Watts,  M.C.S.     Separately,  £\. 

Practical  Treatise  on  the  Use  of  the  Microscope. 
By  J.  QuECKETT,   F.R.S. 
Illustrated  with   1 1  Steel  Plates  and  300   Wood  luigrav- 
ings.     Tliird  lOdition,  j[^\  \s. 

Lectures  on  Histology  :  Elementary  Tissues  of  JMants  and 
Animals.  On  the  Structure  of  the  Skeletons  of  Plants 
and  Invertebrate  Animals.  2  vols.,  8vo.  Illustrated  by 
340  Woodcuts.     J>y  the  sa)?ic  Author.     £].  Ss.  6d. 
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An  Introduction  to  Practical  Histology. 

By  George  Thin,  M.D.     5^-. 
"  No  more  valuable  Text-book  for  the  Student  will  be  found,  nor  one 
■containing  a  greater  amount  of  useful  information  in  the  most  convenient 
form." — iVIedical  Press. 

Note-Book  of  Materia  Medica  and  Therapeutics. 
By  R.  E.  Scoresby-Jackson,  M.D.,  F.R.S., 
Revised  by  Angus  Macdonald,   .vM.A.,   F.R.S.     Third  Edit. 
1.2s.  6d. 
"It    is  a  work  we   can  recommend  with    the  utmost  confidence. "--- 
Students''  Journal. 

Introduction  to  Cryptogamic   Botany.     8vo.     Illustrated 

with  127  Engravings.     By  Rev.  M.  J.  Berkeley,     ^i. 
The  Architecture  of  the  Heavens. 
By  J.  P.  NiCHOL, 
Professor   of  Astronomy  in  the  University  of  Glasgow^ 
Ninth  Edition.     Illustrated  with  2-^  Steel  Engravings  and 
numerous  Wood-cuts.     ids. 
The  Protoplasmic  Theory  of  Life.      Containing  the  Latest 
Researches  on  the  subject. 

By  John  Drysdale,  M.D.,  F.R.M.S., 
President  of  the  Liverpool  Microscopical  Society.     5^. 
**  Subjects  beyond  the  pale  of  precise  knowledge  are  treated  of  in  a 
manner  which  Avill  quite  repay  perusal." — Nature. 

Materialism,  Compatible  with  Dogmatic  Theology.     By 

the  same  Author.     \s. 

Life  and  the  Equivalence  of  Force.     By  the  same  Author. 

Part  I.  Historical  Notice  of  the  Discovery  of  the  Law  of 
Equivalence  of  Force.     \s. 

Part  II.  Nature  of  Force  and  Life  :  containing  the  Har- 
mony of  Fletcher  and  Beale.      is.  6d. 

"  We  cannot  part  from  this  work  without  praising  the  calm  and  excellent 
spirit  in  which  the  subject  is  handled." — The  Examiner. 

Responsibility  and  Disease  :  an  Essay  upon  moot-points  in 
Medical  Jurisprudence,  about  which  Medical  Men  should 
not  fail  to  be  well  instructed. 

By  J.  H.  Balfour  Browne,  Barrister-at-Law, 
Author  of  "The  Medical  Jurisprudence  of  Insanity,"  &c.  2s. 
On  Mental  Capacity  in  Belation  to  Insanity,  Crime,  and 
jModern  Society. 

By  Christopher  Smith,  M.D.     3^-.  dd. 
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Syphilis  :  Its  Nature  and  Treatment. 

By  Charles  R.  Drysdale,  M.D.,  F.R.C.S., 
Physician  to  the  Metropolitan  Free  Hospital ;  late  Secre- 
tary Harveian  Medical  Society's  Committee  for  the  Pre- 
vention of  Venereal  Diseases.     Second  Edition,  4^*.  6d, 
' '  Contains  in  a  moderate    compass  the  conclusions  of  an  industrious, 
painstaking  syphilographer." — Medical  Press  and  Circular. 

Functional  Derangements  and  Debilities  of  the  Gene- 
rative System  :  their  Nature  and  Treatment. 
By  F.  B.  CouRTENAY,  M.R.C.S.     Eleventh  Edition,  3^. 

Practical  Lessons  in  the  Nature  and  Treatment  of  the 

Affections  produced  by  the  Contagious  Diseases ;  Syphi- 
litic Inoculation,  Infantile  Syphilis,  and  the  Results  of  the 
Contagious  Diseases  Acts. 

By  the  late  John  Morgan,  M.D.,  F.R.C.S., 
Second  thousand,     ^s. 
"  Contains  much   that  is  original   and  of  practical  importance." — The 
Lancet. 

The  Dangers  of  Chloroform  and  the  Safety  and  Efficiency 
of  Ether  as  an  Agent  in  securing  the  Avoidance  of  Pain 
in  Surgical  Operations.     Same  Author.     2nd  thousand,  2s. 

On  Certain  Forms  of  Hypochondriasis,  and  Debilities 
peculiar  to  Man.  From  the  German  of  Dr.  Pickford, 
by  F.  B.  Courtenay,  M.R.C.S.     5^. 

Hevelations  of  Quacks  and  Quackery.  A  Directory  of  the 
London  and  Provincial  Quack  Doctors ;  with  Facts  and 
Cases  in  Illustration  of  their  Nefarious  Practices. 

By  F.  B.  Courtenay,  M.R.C.S.,  Eng. 
Twenty-fifth  thousand.      i^\  dd. 

"  Tlic  narrative  is  too  good  to  be  abridged,  and  ought  to  be,  as  we  be- 
lic\e  it  is,  largely  circulated." — Saturday  Kevie^v. 

k.  Physician's  Sermon  to  Young  Men.  By  William 
Pratt,  M.A.,  M.D.,  eVc.     \s. 

"The  delicate  tojiic  is  handled  wisely,  judiciously,   .and  religiously,  as 
well  as  very  plainly.  ' — Giiardiati. 

Practical  Guide  for  tho  Young  Mother.  Translated  from 
the  Frcncli  of  Dr.  Brociiard,  Dircctor-Cicneral  of  Nur- 
series and  Creches  in  France,  Edited  with  Notes  and 
Hints  for  the  English  Mother.    J3y  a  London  Physician.  2s. 
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The  Breath,  and  the  Diseases  which   give    it  a  Foetid 

Odour.  By  J.  W.  Howe,  M.D., 

Clinical  Professor  of  Surgery  in  the  University  of  New 

York.     4>f.  dd. 

*'  The  appropriate  treatment  is  pointed  out  in  a  manner  quite  intelligible 
to  the  non-medical  reader" — N'eiv  York  Medical  Journal. 

The  Non-Alcoholic  Treatment  of  Diseases.  Reports  of 
Cases  treated  at  the  London  Temperance  Hospital.  With 
introduction  by  James  Edmunds,  M.D.,  M.R.C.P.     i^. 

Modern  Hydropathy :  with  Practical  Remarks  upon  Baths, 
in  Acute  and  Chronic  Diseases. 

By  James  Williams,  M.D.,  M.R.C.S.      \s. 

Practical  Observations  on  the  Harrogate  Mineral  Waters. 

By  A.  S.  Myrtle,  M.D.,  L.R.C.S.E.     Third  Edit.,  2s.  6d. 

Chronic  Diseases  best  fitted  for  Treatment  by  the  Har- 
rogate Mineral  Springs.     By  the  same  Author^  2s.  6d. 

Practical  Guide  to  the  Baths  of  Aix  in  Savoy. 

By  the  Baron  Despine,  Physician.     2s. 

^Engineering  Precedents  for  Steam  Machinery  :  embracing 
the  Performances  of  Steamships,  Experiments  with  Pro- 
pelling Instruments,  Condensers,  Boilers,  &c.  2  vols., 
8vo.     With  Plates  and  Tables. 

By  B.  E.  ISHERWOOD,  Chief  Engineer,  United  States  Navy.    1 5^-. 

Dictionary  of  Technical  Terms  used  in  Iron  Ship-building, 

Steam-engines,  &c.     In  English,  French,  and  Italian. 

By  Giorgio  Taberna.     y. 

Xa  Methode  des  Methodes — clerde  la  langue  Francaise.     By 

Madame  Paul  Gayrard.     2s,  6d. 

The  Body  and  its  Ailments :  a  (family)  handbook  of  fami- 
liar directions  for  care  and  medical  aid  in  the  more  usual 
complaints  and  injuries. 

By  George  H.  Napheys,  A.M.,  M.D. 
With  over  100  illustrations.     6s. 

"We  have  rarely  read  any  form  of  domestic  medicine  so  simple,  yet 
reliable." — Public  Opinion. 
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Field  Geology,  with  a  Section  on  PalEcontology.  By  W.  Hy, 
Penning,  F.G.S.,  of  H.M.  Geological  Survey,  and  A.  J. 
Jukes-Browne,  B.A.,  F.G.S.,  of  H.M.  Geological  Survey. 
Illustrated  with  wood-cuts  and  coloured  map.     ds. 

"  Satisfies  a  want  which  has  long  been  felt  and  frequently  expressed."— 
A'aho-e. 

Electricity  Made  Plain  and  Useful.     By  John  Wesley,. 
M.A.     Second  Edition,  2s.  6d.     A  Popular  Edition,  is. 
**  A  cm-ious  and  entertaining  little  work." — Literary  Clmrchman. 

Brilliant  Prospects.  A  Novel.  ByR.L.  Johnson,  M.D.  3^.6^, 

Queer  Customers.     By  the  same  Author,     is. 

My  First  Start  in  Practice.     By  the  same  Author.  \s. 

Constipation :  its  Causes  and  Consequences.  With  Hints. 
By  a  Clergyman,     is. 

Cheerful  Words :  Sermons  for  Asylums,  Hospitals,  Gaols,  and 
other  Pubhc  Institutions.  By  Dignitaries  of  the  Church, 
and  Clergymen.  Edited  by  Wm.  Hyslop,  Proprietor  of 
Stretton  House  Asylum  for  Gentlemen,  Shropshire.  Vols. 
I.  and  II.,  price  ^s.  each. 

Hymnologia  Christiana  Latina;  or,  a  Century  of  Psalms 
and  Hymns  and  Spiritual  Songs.  By  Various  Authors, 
from  Luther  to  Heber.  Translated  into  Latin  Verse  by 
the  late  Rev.  Richard  Bingham,  M.A.     ^s. 

The  Religion  of  Rome,  described  by  a  Roman.  Translated 
and  edited,  with  notes,  by  William  Howitt.     5^. 

"  Should  be  attentively  studied  by  all  who  trace  in  religious  beliefs  the 
rise  and  fall  of  nations." — London  A'cws. 

**  No  one  should  miss  reading  this  startling  book  by  a  writer  who  speaks 
with  the  confidence  and  precisencss  which  personal  experience  alone  can, 
give. " — Lxterary  Wor!d. 
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VETERINARY  WORKS. 

A    Text-Book    of   Veterinary    Obstetrics,   including   the 

diseases  and  accidents  incidental  to  pregnancy,  parturition 

and  early  age  in  the  Domesticated  Animals. 

By  George   Fleming,    F.R.C.V.S.,    F.G.S.,    Editor    of  The 

Veterinary  Jour.    -^os.  cloth,  or  in  eleven  parts,  2s.  6d.  each. 

"  Has  filled  up  a  void  in  a  more  satisfactory  and  complete  way  than  any 

other  member  of  his  profession  could  have  done." — The  Field. 

"  No  man  who  makes  any  pretensions  to  Veterinary  Science  or  Stock 
breeding  can  dispense  with  this  work." — Live  Stock  Joiirnal. 

A  Text-Book  of  Pathology  and  Practical  Medicine.     By 

the  same  Author.     {In preparation). 

The  Contagious  Diseases  of  Animals :  their  influence  on 
the  wealth  and  health  of  the  nation.  Read  before  the 
Society  of  Arts.     By  the  same  Author.     6d. 

A  Text-book  on_  the  Examina-tion  of  Horses  as  to 
Soundness.  A  Course  of  Lectures  remodelled  and  en- 
larged, delivered  at  the  Royal  Veterinary  College, 
Edinburgh. 

By  Professor  Fearnley. 
With  an  Appendix  on  the  Law  of  Horses  and  Warrantry, 
Illustrated,  "js.  6d.     {I71  preparation.) 

Lessons  in  Horse  Judging.     By  the  sajtie  Author.     2s.  6d. 

The  Management  and  Diseases  of  the  Dog.  Copiously 
Illustrated. 

By  J.  W.  Hill,  F.R.C.V.S.     10^.  6d 

Horses  :    their   Bational  Treatment,  and  the  Causes  of 

their  Premature  Decay.     By  Amateur.     5^-. 

An  Abridgment  of  the  above.     By  the  same  Author.     \s. 
The   Principles   and   Practice  of  Veterinary  Surgery; 

embracing  the  Surgical  Pathology  of  all  the  Domesticated 
Animals. 

By  Wm.  Williams,  F.R.C.V.S. 
Principal   and    Professor   of    Veterinary   Medicine    and 
Surgery   at    the    New   Veterinary    College,     Edinburgh. 
With  140  illustratio?is,  Second  Edition,  t,os. 

The   Principles  and   Practice  of  Veterinary  Medicine. 

By  the  same  Author.     With  Plates^  30^. 
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WORKS  FOR  ART  STUDENTS. 

Artistic  Anatomy,  for  the  use  of  Students  in  Schools  of  Art. 
By  John  Sparkes,  Head  Master  of  the  National  Art 
Training  Schools,  South  Kensington.     5^-. 

Anatomy  of  the  External  Forms  of  Man,   designed  for 
the  Use  of  Artists,  Sculptors,  &c.     By  Dr.  J.  Fau. 
Twenty-nine  Plates.     Folio.    Plain,  24^.,   coloured,  425-. 

The  Student's  Manual  of  Artistic  Anatomy.  With  25 
plates  of  the  bones  and  surface  muscles  of  the  human 
figure  ;  together  with  a  description  of  the  origin,  insertion, 
and  use  of  the  muscles.  By  W.  J.  Muckley,  Principal 
of  the  Manchester  School  of  Art.  (Approved  by  the  Science 
and  Art  Department.)  5^.  6^. 

Anatomic  Artistique  Elementaire  du  Corps  Humain,  par 

le  Docteur  J.  Fau.     Noires^  4^-. ;  coloriees,  ioj-.     (Text  in 
French.) 

Third  Grade  Perspective,  comprising  Angular  and  Oblique 
Perspective,  Shadows  and  Reflections,  specially  prepared 
for  the  use  of  Art  Students.  By  H.  J.  Dennis,  Art  Master, 
Lambeth  School  of  Art,  Dulwich  College,  &c.  (Approved 
by  the  Science  and  Art  Department).  In  12  parts,  \s. 
each,  or  in  i  vol.,  half-bound,  15^-. 

Second  Grade  Perspective  (Theory  and  Practice),  contain- 
ing 21  block  illustrations,  12  well  executed  plates  on 
Parallel  and  Angular  Perspective,  and  many  examination 
exercises ;  specially  prepared  for  the  use  of  Art  Students. 
By  tJie  sa7ne  AutJioi:     2s.  6d. 

Elementary  Anatomical  Studies  of  the  Bones  and 
Muscles,  for  the  use  of  Students  and  Schools,  from  the 
drawings  of  J.  FlaXiMAN,  R.A,  Lately  used  as  a  Text- 
book of  Anatomy  in  the  Art  Schools  at  South  Kensington. 
20  plates,  with  Text,  2s. 
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THE  STUDENTS'  AIDS  SERIES. 

Specially  designed  to  assist  Students  in  committing  to 
memory,  and  grouping  the  subjects  upon  which  they  are  to 
be  Examined.  In  a  convenient  and  uniform  size  for  the 
pocket.     Price  is.  each,  paper  wrapper ;   is.  6d.  in  cloth. 

Aids  to  Anatomy.  By  George  Brown,  M.R.C.S.,  Gold 
Medallist,  Charing  Cross  Hospital.     Third  Thousand. 

**  The  little  book  is  well  done." — The  Lancet. 

"  With  this  little  work,  Students  need  have  no  dread  of  College  Exa- 
miners."— Medical  Press. 

Aids  to  Surgery,     By  the  same  Author. 

Aids  to  Botany.  Brief  Outlines  of  the  Elementary  Facts 
of  the  Science,  including  a  Description  of  some  of  the 
most  important  Natural  Orders.  By  C.  E.  Armand 
Semple,  B.A.,  M.B.  Cantab.,  M.R.C.P.  Lond. 

**The  Student  who  can  commit  this  to  memory  will  doubtless  be  proof 
against  pluck." — Medical  Journal. 

Aids  to  Clieniistry.  By  the  same  Author,  2nd  Thousand. 
Part  I. — Inorganic  :  Oxygen  to  the  Metalloids  Inclusive. 

"Students  preparing  for  Matriculation  at  the- London  University,  and 
other  Examinations,  will  find  it  simply  invaluable." — SUidents''  Jonrnal. 

Aids  to  Chemistry.  Part  II. — Inorganic.  The  Metals. 
By  the  same  Author. 

Aids  to  Forensic  Medicine  and  Toxicology.  By 
W.  Douglas  Hemming,  M.R.C.S. 

"We  have  no  hesitation  in  recommending  Mr.  Hemming's  book." — 
The  Lancet. 

Aids  to  Examinations.  By  the  same  Author.  Being 
Questions  and  Answers  on  Materia  Medica,  Medicine, 
Midwifery,  Pathology,  and  Forensic  Medicine. 

Ifi  Preparation. 

Aids  to  Materia  Medica. 

Aids  to  Physiology. 
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WORKS  ON  PHYSICAL  EXERCISE  AND  GYMNASTICS. 

BY   DR.    ROTH. 

The  Prevention  and  Cure  of  many  Chronic  Diseases  by 

Movements.     With  Ninety  Engravings.     lOi". 

The  Handbook  of  the  Movement- Cure.  With  One  Hun- 
dred and  Fifty-five  Original  Engravings,      los. 

Contributions  to  the  Hygienic  Treatment  of  Paralysis, 
and  of  Paralytic  Deformities.  With  Thirty-Eight  Engrav- 
ings.    Illustrated  by  Numerous  Cases.     3^.  6d. 

The  Prevention  of  Spinal  Deformities,  especially  of  Lateral 
Curvature  ;  with  Notes.     3>f.  6d. 

On  Paralysis  in  Infancy,  Childhood,  and  Youth.  With 
Forty-five  Engravings.     3i'.  6d. 

A  Short  Sketch  of  Rational  Medical  Gymnastics,  or  the 

Movement-Cure.     With  Thirty-eight  Engravings,     is. 

Table,  showing  a  few  Injurious  Positions,  and  some  De- 
formities of  the  Spine,  produced  partly  by  bad  positions, 
and  tight  lacing.     With  Forty-six  Engravings.     6d. 

A  Table  of  a  Few  Gymnastic  Exercises  without  Ap- 
paratus.    With  Thirty-three  Wood  Engravings.     6d. 

Gymnastic  Exercises  on  Apparatus,  according  to  the  Ra- 
tional System  of  Ling.     With  Eighty  Illustrations,     is. 

The  Gymnastic  Exercises  of  Ling.  Arranged  by  Dr. 
Rothstein  ;  translated  by  Dr.  Roth.  Second  Edition. 
2S.  6d. 

The  Russian  Bath :  with  some  Suggestions  regarding  Pub- 
lic Health.     Second  Edition,     is. 

On  the  Importance  of  Rational  Gymnastics  as  a  Branch  of 

National  Education  :  a  Letter  to  Lord  Granville,      is 

Exercises  or  Movements,  according  to  Ling's  System. 
With  Forty-two  Illustrations.     Fourth  Edition,     is. 

Two  Tables  of  Gymnastic  Exercises  without  Appa- 
ratus;  with  Explanations.      15. 

A  Plea  for  the  Compulsory  Teaching  of  Physical  Edu- 
cation.     IS. 
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PERIODICAL    PUBLICATIONS. 

The  Medical  Press  and  Circular.  Established  1838. 
Published  every  Wednesday  in  London,  Dublin,  and  Edin- 
burgh. One  of  the  oldest  and  most  influential  Medical 
Journals.     5^.     Per  annum,  post  free,  in  advance,  ;jQ\  is. 

The  Student's  Journal  and  Hospital  Gazette.  A  Fort- 
nightly Review  of  Medicine,  Surgery,  and  the  Collateral 
Sciences.  The  only  Paper  that  represents  the  whole  body 
of  Medical  Students     4^.     Per  annum,  yj-.  dd. 

The  Doctor.  A  Monthly  Review  of  British  and  Foreign 
Medical  Practice  and  Literature,     dd.     Per  annum,  ds. 

The  Veterinary  Journal,  and  Annals  of  Comparative 

Pathology.  Edited  by  George  Fleming,  F.R.C.V.S., 
Veterinary  Surgeon  2nd  Life  Guards,  ex-President  of  the 
Royal  College  of  Veterinary  Surgeons,  i^r.  6^.  i8s.  per 
annum. 

The  Analyst,  including  the  proceedings  of  the  "  Society  of 
Public  Analysts."  For  the  information  of  those  interested 
in  the  purity  of  Food,  Drugs,   &c.,  monthly,  price  dd.  _  ^ 

Quarterly  Journal  of  Inebriety.  Published  under  the 
auspices  of  The  American  Association  for  the  Cure  of 
Inebriates.    Price  3s.  6d.  each;  12s.  per  annum,  post  free. 

The  Journal  of  Psychological  Medicine  and  Mental 
Pathology.  Edited  by  Lyttleton  S.  Forbes  Winslow, 
M.B.,  D.C.L.,  Oxon,  Lecturer  on  Mental  Diseases,  Char- 
ing Cross  Hospital.     April  and  October,  3^-.  dd. 


DIRECTORIES. 

The  Irish  Medical  Directory  (Annual).  Contains  a  coni- 
plete  Directory  of  the  Profession  in  Ireland  ;  their  Resi- 
dences and  QuaUfications  ;  the  Public  Offices  which  they 
hold,  or  have  held ;  the  Dates  of  Appointments  ;  and  the 
published  Writings  for  which  they  are  distinguished,     ds. 

The  Medical  Register  and  Directory  of  the  United 
States  of  America.  Containing  the  Names  and  Addresses 
of  about  70,000  Practitioners  of  all  grades.     30^-. 


o    5 

2      O 

d. 
0 
0          1 

7  lo 

0 

o    8 

0 

o  14 

O    12 

0 
0 

o     7 

O    lO 

0 
0 

I    lO 

0 

o  i8 
o  4 
o  14 
0  16 

0 
6 
0 
0 

0  7 
0    9 

0 

0 

20     Baidiere,  Tindall,  and  Cox^s  Standard  French  Works. 

STAMDARD    FRENCH    WORKS. 

Alvarenga. — Thermometrie  clinique       .  -  - 

Anger. — Nouveaux  elements  d'anatomie  chirurgicale,  avec atlas 

Maladies   chirurgicales   nouvelles   fractures  et   luxa- 

tions, coloriees        .  _  .  . 

Anglada. — Etudes  sur  les  maladies  nouvelles  et  les  maladies 

eteintes  -  -  -  -  - 

Armand. — Traite  de  Climatologie  generale 
Barnes.  — Lecons  sur  les  operations  obstetricales 
Barth   and   Roger. — Traite  pratique   d' Auscultation   suivi 

d'un  precis  de  percussion        .  -  . 

Bayard. — Traite  pratique  des  maladies'de  I'estomac 
Beaude. — Dictionnaire   dejmedecine   usuelle   a   I'usage   des 

gens  du  monde       -  -  -       2  vols. 

Beaunis   et   Bouchard. — Nouveaux  elements  d'anatomie 

descriptive  'et  d'embryologic 

Precis  d'anatomie  et  de  dissection 

Beaunis. — Nouveaux  elements  de  physiologic  humaine 
Beclard. — Traite  elementaire  de  Physiologie  humaine 
Becquerel. — Traite  des  applications  de  I'electricite  a  la  the- 

rapeutique  medicale  et  chirurgicale 

Traite  elementaire  d'hygiene  privee  et  publique 

Behier   et    Hardy.  —  Traite    elementaire    de    Pathologic 
Interne. 

Vol.  I.     Pathologic  generale  et  Semeiologie     -       0120 
Vol,  II.  Inflammations  du  tube  digestif  et  dc 

I'appareil  respiratoire,  circulatoire  et  nerveux       o  12     o 
Vol.  III.    Inflammation   de   I'appareil   genito- 

urinaires  de  la  peau  et  de  I'appareil  locomoteur       o  12     o 
Bennet. — Recherches  sur  le  traitement  de  la  Phthisic  pulmon- 

aire  par  I'hygiene  les  climats  et  la  medecine  -       040 

Beraud. — Atlas    complet   d'anatomie    cliirurgicale    topogra- 

phifjuc    -  -  -  -  -300 

Planches  coloriees       600 

et  Robin. —Manuel  de  physiologie  de  rhomme  et 

des  principaux  vertcbres         -  -        2  vols.  ■    o  12     o 

et    Velpeau. — Manuel    d'anatomie     chirurgicale 

generale  et  lopographique      -  -  -070 

Berenger-Feraud  — Traite  ile  rimmobilisalion  directc  des 

fragments  osscux  dans  les  fractures  -  -     o  10     O 

Traite  (les  fractures  nonconsolidees  on  pscudarthroses       o  lo     o 

De  la  fievre  bilieuse  melanurique  des  pays  chauds, 

comjian'c  avec  la  fievre  jaune  ;  etude  clinique  faite 

au  Senegal  -  -  -  -       o     7     O 

• De  la  fievre  jaune  au   Senegal,  elude  faite  dans  les 

liopitaux  de  Saint-Louis  et  de  Ooree         -  -070 

Traite   clini([uc    les    maladies    des    Europeens    au 

Senegal  -  -  -  -        2  vols.        O   16     O 

Bcrgeret. — Abus  des  boissons  alcooliques 
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Bergeret. — Fraudes  dans  raccomplissement  des  fonctions  gene- 
ratrices -  -  -  -  -026 
Bernard. — Lecons  sur  le  chaleur  animale                -                 -070 
Bernard  (Claude). — Lecons  de  physiologic  experimentale 

appliquee  a  la  medecine  -  -        2  vols.       o  14     O 

Le9ons  sur  les  effets  des  substances  toxiques  et  me- 

dicamenteuses         -  -  -  -070 

Lecons  sur  la  physiologic  et  la  pathologic  du  systeme 

nerveux  -  -  -  -       o   14     o 
Legons  sur  les  proprietes  physiologiques  et  les  alter- 
ations pathologiques  des  liquides  de  I'organisme     -     O  14     o 
Le9ons  de  pathologic  experimentale             -  -070 

De  la  physiologic  generale  -  -  -060 

et   Huette.  —  Precis  iconographique  de  medecine 

operatoire  et  d'anatomie  chirurgicale     -  -       I     4     O 

Ditto  ditto,  with  coloured  plates  -  -280 

Premiers  secours  aux  blesses     -  -  -020 

Bert. — Le9ons  sur  la  physiologic  comparee  de  la  respiration    -       o  lO     o 
Berthier. — Des  Nevroses  menstruelles,   ou   la   menstruation 

dans  ses  rapports  avec  les   maladies   nerveuses   et 

mentales    -  -  -  -  -050 

■ Des  Nevroses  diathesiques,  ou  les  maladies  nerveuses 

dans  leurs  rapports  avec  la  rhumatisme,  la  goutte, 

les  dartres,  la  syphilis,  le  cancer,  la  scrofule,  etc.     -       050 

Classification  et  diagnostic  des  maladies  mentales      -       046 

Bidlot. — Etudes  des  diverses  especes  de  phthisic  pulmonaire  et 

sur  le  traitement  applicable  a  chacune  d'elles  -       040 

Bilhaut. — Etude  sur.la  temperature  dans  la  phthisic  pulmo- 
naire.        -  -  -  -  -019 
Billroth. — Elements  de  Pathologic  Chirurgicale  generale       -       o   14     o 
Binet. — Du  cornage  broncho-tracheal  et  de  ses  rapports  avec 

la  mort  subite  -  -  -  020 

Birot. — Essai  sur  les  albumines  pathologiques  -  -030 

Bivort. — Observations  et  etudes  sur  les  causes,  la  prophylaxie 

et  le  traitemcut  de  la  fievre  typhoide         -  -020 

Bocquillon. — Manuel  d'histoire  naturelle  medicale  -     2  vols.       o  14     o 
Boisseau. — Des  maladies  simulees  et  des  nioyens  delesrecon- 

naitre      -  -  '-  -  -o70 

Boivin  et  Duges. — Anatomic  pathologique  de  I'uterus  et  de 

ses  annexes  -  -  -pi.  col.       250 

Bonnafont. — Traite  theorique  et  pratique  des  maladies   de 

I'oreille,  et  des  organes  de  I'audition     -  -       O  10     o 

Bossu  (A.) — Anthropologic,  ou  etude  des  organes,  fonctiones, 

maladies  de  I'hommc  et  de  la  femme,  2  vol.  et  atlas       015     o 

Figures  coloriees        I      I     o 
■  ■  Traite  des  plantes  medicinaies   indigenes,   precede 

d'un  cours  de  botanique.    i  vol.     et  atlas  -       o   13     o 

Figures  coloriees       i     i     o 
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Bossu  (A.) — Lois  et  mysteres  des  fonctions  de  reproduction 

consideres  dans  tons  les  eties  animes 
Bouchardat. — Le  Travail,  son  influence  surla  sante 

Annuaire  de  theropeutique,  de  matiere  medicale,  de 

pharmacie,  et  de  toxicologic  - 

■ ■ —     Formulaire  veterinaire 

Manuel  de  matiere  medicale,  de  therapeutique  et  de 

pharmacie  -  -  -       2  vols. 

Nouveau  formulaire  magistral   - 

Bouchut. — Histoire  de  la  medecine  et  des  doctrines  Medicales 

Traite  de  pathologie  generale  et  de  semeiologie 

De  la  vie  et  de  ses  attributs 

Traite  pratique  des  maladies  des  nouveau-nes 

et  Despres. — Dictionnaire  de  medecine  et  de  the- 
rapeutique .... 
Atlas  d'ophthalmoscopie  medicale,  de  cerebroscopie 

De  I'etat  nerveux  aigu  et  chronique 

Boudin. — Traite  de  geographic  et  de  statistique  medicales,  et 
des  maladies  endemiques        -  -       2  vols. 

Bourgery. — Traite  de  I'anatomie  de  I'homme,  com- 
prenant  la  medecine  operatoire,  dessine  d'apres 
nature,  par  H.  Jacob — 8  vols,  folio,  726  planches 

Ditto,  ditto,  coloriee 

et  Jacob. — Anatomic  elementaire  en  20  planches, 

representant  chacune  un  sujet  dans  son  entier  a  la 
proportion  de  demi-nature,  avec  un  texte  explicatif 

Ditto  ditto,  coloriee  -  -  -  - 

Bourgeois. — Les  passions  dans  leurs  rapports  avet  la  sante  et 
les  maladies  .... 

Brehm. — La  vie  des  animaux  illustree — Les  mammiferes 

Ditto  ditto  Les  oiseaux 

Briand  et  Ghaude. — Manuel  complet  de  medecine  legale    - 

BurdeL — Du  cancer  considere  comme  souche  tuberculeuse 

Carles.— Etude  sur  les  quinquinas 
'Garriere. — Le  climat  de  ITtalie 

■Cauvet. — Nouveaux  elements  d 'histoire  naturellc  medicale     - 

Gazeaux, — Traite  de  I'art  des  accouclicmcnts 

Cazenave.  —  Lemons  sur  les  maladies  de  la  piau 

Cerise. — Melanges  medico-psycologiques  - 

Charcot. — Tx^onscliniquessurles  maladies  des'vieillards  ct  les 
maladies  chroniques,  par  le  docteur  Ball.     2*  edition 

• 2e  scric,  par  le  docteur  Ch.  Bouchard.      I«'  fascicule 

2e  fascicule 

Ixcons     sur    les     maladies     du    s3'stcnic     nerveux  ; 

par  le  docteur   Bournevilie.     Vol.    I.,  3e  (.'diiion 
Vol.  II.,  26  edition 

Lemons  sur  les  maladies  du   foie  des  voics  biliaircs 

et  des  reins,  jiar  les  docleurs   r>()urneville  et  Sc- 
vesfrc      -  -  -  .  . 
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Chauveau. — Traite  d'anatomie  comparee  des  animaux  do- 

mestiques  -15 

Ghauvel. — Precis  d'operations  de  chirurgie  -  -       o     6 

Chevallier. — Dictionnaire  des  alterations  et  falsifications  des 
substances  alimentaires,  &c.,  avec  I'indication  des  moyens 
de  les  reconnaitre    -  -  -  -  -10 

'Civiale. — La  Lithotritie  et  la  Taille         -  -  -016 

Codex  Medicamentarius,  phaiTaacopee  fran9aise,  redigee  par 

ordre  dii  gouvemement  -  -  -       o  10 

Colin. — Traite  de  physiologic  comparee  des  animaux      2  vols.       i     6 

(Leon). — De  la  Fievre  Typhoide  dans  I'armee  -       04 

Comite-Consultatif  d'hygiene  publique  de  France,  recueil 

des  travaux  et  des  actes  officiels  de  I'administration 

sanitaire,  chaque  vol.  •  -08 

Comte. — Structure  et  physiologic  de  I'homme,  demontrees  a 

I'aide  des  figures  coloriees,decoupees,etsuperposees       o     4 
Corlieu. — Aide-memoire  de  medecine,   de  chirurgie,  et  d'ac- 

couchements  -  -  -  -06 

GorniL    et    Ranvier. — Manuel    d'histologie    pathologique. 

Parts  I.  and  II.,  chaque 
Part  III. 
-Cornilliac. — Etudes  sur  la  Fievre  Jaune  a  la  Martinique 
Courty. — Traite  pratique  des  maladies  de  I'uterus  des  ovaires 

et  des  trompes  -  -  - 

Cruveilhier  et  See . — Traite  d'anatomie  descriptive  (complet)  - 

Vol.  I. — Osteologie,  Arthrologie  et  le  Myologie 

Vol.  2. — Splanchnologie  et  organes  des  sens 

■ Vol.  3. — Angeiologie  et  Nevrologie 

■Cruveilhier. — -Traited'anatomie  pathologique  generale  5  vols. 
Anatomic  pathologique  du  corps  humain.     41  liv- 

raisons,  chaque       -  -  -  . 

Cuvier. — Les   oiseaux   decrits  et  figures.      72  planches,    464 

figures,  noires        -  -  .  . 

Ditto  ditto,  coloriees 

Les  mollusques.     56  planches,  520  figures,  noires    - 

Ditto  ditto,  coloriees 

Les  vers  et  les  zoophytes. 

37  planches,  520  figures,  noires 
Ditto  ditto  coloriees 
•Cyr. — Traite  d' alimentation,  dans  ses  rapports  avec  la  physi- 
ologic, la  pathologic,  et  la  therapeutique 
'Gyon. — Principes  d'electrotherapie  .  _  . 

Dagonet. — Nouveau  traite  de  maladier  mentales    - 
Daremberg. — Histoire  des  sciences  medicales         •       2  vols. 

Medecine,  histoire  et  doctrines  - 

Davaine. — Traite  des  entozoaires  et  des  maladies  vermineuses 

de  rhomme  et  des  animaux  domestiques       2  vols. 

Dexnarquay. — De  la  regeneration  des  organes  et  des  tissus  - 
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Depaul. — Le9ons  de  clinique  obstetricale.  redigees  par  M.  le 

docteur  De  Soyre     2  vols.          -                 -                 -  o  16     o 

Cartonne  o  17     o 

Deschamps. — Compendium  de  pharmacie  pratique                 -  100 

Desmarres. — Le9ons  cliniques  sur  la  Chirurgie  oculaire  -  080 
Despine  and    Picot. — Mamiel   pratique   des  maladies    de 

I'enfance    -  -  -  -  -060 

Despres. — Rapport  sur   les  travaux  de  la  "j^^e  ambulance  a 

I'armee  du  Rhin  et  a  I'armee  de  la  Loire                "  200 

Dolbeau. — Le9ons  de  clinique  chirurgicale               -                 "  O     7     o 

■     De  la  lithotritie  perineale  -  -  -040 

Donne, — Hygiene  des  gens  du  nionde      -                 -                 -040 
Dorvault. — Officine  ou  repertoire  generale  de  pharmacie  pra- 
tique      -                -                -                -                -  o  18    o 
demi  reliure,  2is  ;  cartonne  100 
Duchartre. — Elements  debotanique,  comprenant  I'anatomie, 
I'organographie,   la   physiologic  des  plantes,  '  les 
families  naturelles,  et  la  geographic  botanique      -  0180 
Duchenne. — De  I'electrisation  localisee  -                -                -  o  18    o 

■ Physiologic  des  Mouvementes  -                 -                 -  o  14     o 

Mecanisme  de  la  physionomie  humaine.     9  plates  -  100 

Edition  de  luxe,  74  pi.  photo,  and  9  pi.                      -  2   18     O 
Durand-Fardel. — Traite  pratique  des  maladies  chroniques 

2  vo/s.  I     o     o 

Dictionnaire  general  des  eaux  minerales  et  d'hydro- 

logie  mcdicale         -                  -                  -  2  vo/s.  I     O     o 
Traite  pratique  des  maladies  des  vieillards  -  o  14     o 

Traite  clinique  et  therapeutique  du  diabete  -  050 

Duval  et  Lereboullet.— Manuel  du  microscope  -  050 

Fano. — Traite  elementaire  de  chirurgie    -                  -  2  vols.  180 

Farabeuf .  — De  L'epiderme  et  des  Epitheliums       -  -050 

Fau. — Anatomic  artistique,  noire,  4s :  coloriee  -  -  o  lo  o 
Fauvel. — Traits  pratique  des  maladies  du  larynx,  precede  d'un 

traite  complet  de  laryngoscopie  -  -       I     o     o 

Ferrand — Traite  de  therapeutique  mcdicale  -  -080 

Vleury. — Traite  therapeutique  et  clinique  d'hydrotherapie  •  O  17  o 
Follin  et  Duplay. — Traite  c4ementaire  de  pathologic  exlerne  i  17  o 
Fonssagrives.  —  Hygiene  et  assainissement  des  Villes  -       080 

Therapeutique  generale  -  -070 

Hygiene  navale  -  -  -  -       o  12     o 

Fournier.  —  Le9onscUniques  sur  la  syphilis  etudiee  particuliere- 

ment  chez  la  fcmme  -  -         i  z'o/.       015     o 

Fort. — Anatomic  descriptive  et  dissection,  3e  edition      3  vo/s.        I    lo     O 

I'athologie  ct  clinique  chirurgicales  -  150 

Foville. — Etude  cliniriue  de  la  folic,  avec  prfidominancc  du 

delire  des  grandeurs  -  -  -040 

Moycns  de  combatlre  I'ivrogneric  -  -050 

Fuster. — Clinir|iie  Mcdicale  de  Montpellicr,  vol.  I  -       o  10     o 

Galante. — Emploi  du  caoutcliouc  vulcanis';  dans  la  thC'rapeu- 

liquc  medico -chirurgicale       -  •  -050 
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Galezowski, — Traite  des  maladies  des  yeux 

Du  diagnostic  des  maladies  des  yeux  par  la  chro- 

matoscopie  retinienne 

Traite  iconographique  d'ophtlialmoscopie 

Gallard. — Lecons  cliniques  sur  les  maladies  des  femmes 

G-allez. — Histoire  des  kystes  de  I'ovaire   - 

Ganot. — Traite  elementaire  de  physique,  experimentale  et  ap- 

pliquee,  et  de  meteorologie    - 
Garnier. — Dictionnaire  annuel  des   progres   des   sciences   et 

institutions  medicales  ... 

Garrigou. — Bagneres  de  Luchon  ... 

Gaujot  et  Spillman. — Arsenal  de  la  chirurgie  contempo- 

raine       -  -  -  -        2  vols. 

Gayrard. — Le  Methode  de  Methodes  clef  de  la  langue  Frangaise 
Gervais  et  Van  Benenden. — Zoologie  medicale 
Gintrac. — Cours  theorique  et  clinique  de  pathologie  interne  et 

de  therapie  medicale  -  -       9  "^ols. 

Girard. — Traite  elementaire  d'entomologie  Coleopteres.    Avec 

atlas,  colorie  .... 

Ditto,  ditto,  noire      .  -  -  - 

Gloner. — Nouveau  dictionnaire  de  therapeutique     - 
Godron. — De  I'espece  et  des  races  dant  les  etres  organisees     - 
Goffres. — Precis  iconogi-aphique  des  bandages,  pansements,  et 

appareils  -  .  _  . 

Gori. — Des  hopitaux,  tentes,  et  baraques 

Gosselin. — Clinique  chiinirgicale  de  I'hopital  de  la  Charite  2  vols 
Goubert. — Manuel  de  I'art  des  autopsies  cadaveriques,  surtout 

dans  les  applications  a  I'anatomie  pathologique    - 
Graefe. — Clinique  ophthalmologique  - 

Grehant. — Manuel  de  physique  medicale        ^  .  - 

Grellois. — Histoire  medicale  du  blocus  de  Metz 
Gubler. — Commentaires  therapeutiques  du  Codex  medicamen- 

tarius         -  -  -  - 

Guibourt.— Histoire  naturelle  des  drogues  simples         4  vols. 
Guillemin.— Les  bandages  et  les  appareils  a  fractures 
Guttman. — Traite   du  diagnostic  des  maladies  des^  organes 

Thoraciques  et  Abdominaux  -  ■  - 

Guyon. — Elements  de  cliirurgie  clinique 

Hacquart. — Botanique  medicale         .  .  -  - 

Heckel. — Histoire  medicale  et  pharmaceutique  des  princi- 

paux  agents  medicamenteux-     . 
Herard  et  Cornil, — De  la  phthisic  pulmonaire 
Hervieux. — Traite  clinique  et  pratique  des  maladies  puerpe- 
rales  et  des  suites  de  couches     -  -  - 

Houel. — Manuel  d'anatomie  pathologique  generale     - 
Jaraain. — Manuel  depathologie  et  de  clinique  chirurgicalesz/c?/.  i 

Manuel  de  petite  chirurgie   -  -  -  - 

Nouveau  traite  elementaire  d'anatomie  descriptive  et 

de  preparations  anatomiques 
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Jeannel. — Prostitution  dans  les  grandes  villes  19^  siecle  -       050 

Formulaire  magistral  et  officinal  international  -       060 

Jobert  (de  Lomballe). — De  la  reunion  en  chirurgie  0120 

K.USS  et  Duval. — Cours  de  physiologie         -  -  -070 

Kiener. — Le  Species  general  et  iconographie  des  coquilles 
vivantes,  continue  par  le  Docteur  Fischer.  Genre 
Turbo,  avec  43  planches  gravies  et  coloriees         -       2   10     O 

Genre  Trochus  -  -  -  - 

Lancereaux. — Atlas  d'anatomie  pathologique 
Lecorche.— Traite  du  Diabete 

Maladies  des  Reins    - 

Lecour. — Prostitution  a  Paris  et  a  Londres,  1789 — 1871 

Le  Fort. — La  chirurgie  militaire  et  les  societes  de  secours  en 

France  et  a  I'etranger        -  -  -  . 

Lefort. — Traite  de  chimie  hydro]  ogique  -  -  . 

Liebreich. — Atlas    d'ophthalmoscopie     representant   I'etat 

normal  et  les  modifications  pathologiques  du  fond 

de  I'ceil  visibles  a  I'ophthalmoscope 
JLegouest. — Traite  de  chirurgie  de  I'armee 
Lemaire. — Acide  phenique  -  -  -  . 

Levy. — Traite  d'hygiene  publique  et  privee  2  vols. 

Littre  et  Robin. — Dictionnaire  de  medecine,   de  chirurgie, 

de  pharmacie,  de  I'art  veterinaire.      I4e  edition     - 
Longet. — Traite  de  Physiologie,  3eme  edition  - 13  vols. 

Lorain. — Etudes  de  medecine  clinique  :  Le  cholera,  observe  a 

I'hopital  Saint  Antoine      -  -  -  . 
Le  pouls,  ses  variations  et  ses  formes  divei^ses  dans 

les  maladies  .  .  -  .  . 

Luys. — Iconographie  photographique  des  centres  nerveux 
Magnan — De  I'Alcoolisme,  des  diverses  formes  du  delire  al- 

coolique  et  de  leur  traitement    - 
Mailliot. — Auscultation  ..... 
Malgaigne. — Manuel  de  medecine  operatoire  -     vol.  i 
Traite  d'anatomie  chirurgicale  et  de  chirurgie  experi- 

mentale    -  -  -  -  -  2  vols. 

Mandl. — Hygiene  de  la  Voix  -  -  .  - 

Maladies  du  larynx  et  du  pharynx    - 

Marais. — Guide  pratique  pour  I'analyse  des  urines 
Marce. — Traite  pratique  des  maladies  mentales 

Recherches  cliniques  et  anatomo-pathologiques 

Marchand. — Des  accidents  qui  peuvent^compliquer  la  reduc- 

tiors  des  luxations  traumatiques 
Marchant. — Etude  sur  les  maladies  (ipidemiques 
Marvaud.  — P^ffcls  physiologiqucs  ct  thurapcutiques  des  ali- 
ments d'ej^argne  ou  anlidcperditeurs 

Les  Aliments  d'cpargne  Alcool  et  Boissons  aroma- 

tifiues  (caf6,  tb^  ike.)        - 
Maunory  et  Salmon. — Manuel  dc  I'art  des  accouchemcnts 
Mayer.-  Conscils  aux  femmes  sur  I'age  de  retour   - 
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Mayer. — Rapports  conjugaux,  consideres  sous  point  de  vue  de 

la  population,  sante,  et  de  la  morale  publique      -       030 

Memoire  sur  le  mouvement  organique  dans  ses  rap- 

ports avec  la  nutrition       .  .  .  - 

Meyer. — Traite  des  maladies  des  yeux 
Montmeja. — Pathologic   iconographique   du  fond  de  I'oeil, 

traite  d' ophthalmoscope    -  ■■  -  - 

Moquin-Tandon. — Elements  de  botanique  medicale 

Elements  de  zoologie  medicale 

Morache. — Hygiene  militaire 

Morel. — Traite  d'hsitologie  humaine   -  -  avec  atlas 

Naegele  et  Gernser. — Traite  de  I'art  des  accouchements     - 
Naquet. — Principes  de  chimie      -  -  -2.  vols. 

Nelaton. — Elements  de  pathologic  chirurgicale  -  3  vols. 

vol.  4,  part  I. 
Nielly. — Manuel  d'obstetrique  ou  aide-memoire  de  I'eleve  et 

du  practicien         -  -  -  - 

Niemeyer. — Pathologic  interne  -  -  -  2  vols. 

Nouvelle    Navigation    Astronomique   Theorie    et 

Pratique  .  .  .  -  - 

Onimus  et  Legros. — Traite  d'electricite  medicale     - 
Ore. — Etudes  sur  la  transfusion  du  sang     - 
Paulet. — Resume  d'anatomie  appliquee 
Pean. — Legons  de  cliniquc  chirurgicale    - 
Pelletan. — Le  microscope,  son  emploi  et  des  applications 
Penard. — Guide  pratique  de  I'accoucheur  et  de  la  sage-femme 
Peter, — Lecons  de  clinique  medicale    -  -  -     vol.  i 

vol.  2 
Petrequin. — Nouveaux  melanges  de  chirargie  et  de  m^decine 
Peuch  et  Toussaint. — Precis  de  chirurgie  veterinaire,  2  vols. 
Pidoux. — Etudes  sur  la  phthisic  .  .  .  . 

Pinard. — Vices  de  conformation  du  bassins 

Contre  indications  de  la  version  dans  la  presentations 

de  I'epaule  .... 

Poggiale. — Traite  d'analyse  clinique  -  -  -  - 

Poincare. — Lemons  sur   la   Physiologic  normale  et  patholo- 

gique  du  Systeme  Nerveux  -  -    3  vols.       o  18     o 

Quatrefages  et  Hamy. — Les  cranes  des  races  humaines, 

en  6  livraison  chaque         -  -  -  -       o  14     o 

Quetelet. — Anthromopetrie,  ou  mesuredes  differentes  facultes 

de  I'homme  -  -  -  -  -0120 

Raciborski. — Histoire  des  decouvertes  relatives  au  systeme 

veineux     -  -  -  -  -  -030 

Traite  de  la  menstruation     -  -  -  -       o  12     o 

Racle. — Traite   de   diagnostic  medical,  guide   clinique   pour 

I'etude  des  signes  caracteristiques  des  maladies     -       080 
Requin. — Elements  du  pathologie  medicale    -  -  4  vols.       i   10     o 

Rindfleisch. — Traite  d'histologie  pathologique  -  -       o  14     o 

Riant. — Le9ons  d' hygiene,  coutenant  les  matieres  du  pro- 
gramme officiel  adopte  par  le  ministre  de  instruction  pub- 
lique pour  les  lycees  et  les  ecoles  normales  -  -060 
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Richard, — Histoire  de  la  generation 

Richet,  A. — Traite  pratique  d'anatomie  medico- chirurgicale 

Robin. — Proo:ramme  du  couvs  d'histologie 

Robin. — Evolution  de  la  notocorde 

Ti'aite  du  microscope 

• Anatomic  et  physiologic  cellulaire    - 

LeQons  sur  Les  Humeurs,  2eme  edition 

Roubaud. — Traite  de  I'impuissance   et  de  la  sterilite   chez 

I'homme  et  chez  la  femme 
Saboia. — Accouchements         .  .  -  . 

Sandras  et    Bourguinon. — Traite  pratique  dcs  maladies 

nervcuses  -  -  -  -    2  vol 

Saint- Vincent. — Nouvelle  medecine  des  families 
Sanne. — Traite  de  la  diphtheric  -  -  . 

Schimper. — Traite  dc  paleontologie  vegetale,  avcc  atlas  in  folio 

3  "vols., 
Sedillot  et  Legouest. — Traite  de  medecine  operatoire  2  vols. 
Senac. — Traitment  dcs  coliques  hepatiques 
Souberan. — Nouveau    dictionnaire   des    falsification    et   des 

alterations  des  aliments  des  medicaments,  &c. 
Tamen-Despalles. — Alimentation  du  cerveau  et  des  nerfs 

Traitement  physiologique  des  maladies  consomptives 

et  hereditaires  .... 

Coup  d'oeil  sur  les  indications  et  I'usage  des  eaux 

muierales  de  Contrexeville  (source  du  pavilion) 
Tardieu. — Dictionnaire   d'hygiene    publique  et  de  salubrite, 

4  vols. 
. Etude  Medico-Legale  sur  les  blessures  par  im- 
prudence, I'homicide,  et  les  coups  involontaires   - 
Ditto  ditto  sur  la  pendaison,  la  strangulation,  et  la 

suffocation     -         - 

Ditto  ditto  sur  I'avortement 

Diito  ditto  sur  I'impoisonnemcnt      ... 

Ditto  ditto  sur  les  attentats  aux  moeurs 

Ditto  ditto  sur  I'infanticide  ...  - 

Ditto  ditto  sur  la  folic  .... 

Ditto  ditto  sur  I'identite         .... 

Manuel  de  pathologic  et  dc  chirurgie  medicales 

Tillaux. — Traite  d'anatomie  topographicjuc 

Trousseau. — Clinique   medicale   dc    riiutel-Dieu   de    Paris 

Trousseau    et   Pidoux. — Traite   dc   thcrai)cutique   ct   de 

maticre  medicale  -  -  •  -    2  7>ols. 

Valleix. — Guide  du  medecin  jiracticicn,    resume  general  de 

pathologic  ct  dc  therapeutique  appliquees,  5  vols. 
Vandercolme.—  llistoirc   botauique   et    therapeutique    des 

salscpareillcs  .  .  .  .  . 

Varlette. — Clini([uc  chirurgicale  de  ITIotel  Dicu  de  Lyon 
Vaslin.  — Plaies  par  amies  a  feu  ...  - 

Verneau. — Lc  Bassin  dans  les  sexes  el  dans  les  races 
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Verrier. — Guide  du  Medecin  Praticien  et  de  la  Sage  femme  - 
Vidal. — Traite  de  pathologic  externe  et  de  medicine  operatoire 
Yirchow. — Pathologic  des  tumeurs    -  -  -    3  vols. 

vol.  4,  x^'^  fasc 

Voisin. — I.econs  cliniques  sur  les  maladies  mentales  profcssees 

a  la  Salpetriere     ....  - 

Vulpian. — Lemons  de  physiologic  generale  et  comparec  du 

systeme  nerveux  au  musee  d'histoire  naturelle 

Leqons  sur  I'appareil  vaso-moteur     -  -  2  vols. 

"W^agner. — Traite  de  chimie  industriellc  -  -  2  vols. 

"Witko'wski. — Anatomic  iconoclastiquc  compose  de  planches 

decoupees,  coloriees  et  superposees  avec  textc 

Corps  humain  .  .  .  .  , 

Encephale  :  ccrveau,  bulbe,  &c.       - 

■■ Larynx  et  langue      ----- 

Oeil  (de  face  de  profil  et  les  voics  lachi-ymales) 

Organes  genitaux  dc  I'homme  .  -  - 

la  femme 

Oreille,  et  Dent  .  .  .  . 

^Woillez. — Dictionnaire  de  diagnostic  medical,  comprenant  le 

diagnostic  raisonne  dc  chaque  maladie,  leur  signes 
&c.^ - 

Traite  cliniquc  des  maladies  aigues  des  organes  re- 

spiratoires  .  .  -  -  . 

Traite  clinique  des  maladies  aigues  des  organes  respi- 

latoircs       -  -  -  . 

■Wundt. — Traite  elementairc  dc  physique  medicale,  traduit  de 
i'Allemand  par  le  Dr.  Monoyer   - 

Noveaux  elements  de  physiologic  humaine  - 

YSTunderlich. — De  la  temperature  dans  les  maladies 
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Valuable  Scientific  Dictionaries  in  course  of  Publication. 

Dictionnaire  de  Chimie  pure  et  appliquec,enlivraisons     o    4 

Dictionnaire  de  Medecine,  dc  chirurgie,  et  d'hygiene 
veterinaires.  Edition  entierement  refonduc  par  A.  Zundcl, 
en  6  parties  -  -  -  -  -  -30 

Dictionnaire  Kncyelopedique  des  Sciences  Medi- 
cales  publie  par  demi-volume  de  chacun  400  pages  et  en 
quatro  series  simultanees  :  la  premiere,  commen^ant  par  la 
lettrc  A;  la  deuxieme,  par  la  lettrc  L;  la  troisiemc,  par  la 
lettre  Q,  et  la  quatrieme  par  F         -  -  -06 

Nouveau  Dictionnaire  de  Medecine  et  de  chi- 

rurgie  pratiques,  d' environ  32  volumes,  chaque       -  -       o  lO 
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BIBLIOTHEQUE 
D'HISTOIRE     CONTEMPORAINE. 


In  Volumes  at  3^-.  dd. 

Bagehot. — La  constitution  anglaise. 

Barni,  Jules. — Histoire  des  idees  morales  et  politiques  en  France 
XVIII«  siecle.     2  vols. 

Les  moralistes  fran9ais  au  XVI lie  siecle. 

Napoleon  i^'.  et  son  historien  M.  Thiers. 

Barry,  Herbert. — La  Russie  contemporaine. 
Beaussire,  Emile. — La  giterre  etrangere  et  la  guerre  civile. 
Boert. — La  guerre  de  1870-71  d'apres  Rustow. 
Bourloton,  Ed. — L'Alleniagne  contemporaine. 
Carlyle. — Histoire  de  la  revolution  fran9aise.     3  vols. 
Clamageran. — La  France  republicaine. 

Deberle,  Alf. — Histoire  de  TAmerique  du  Sud. 
De  Roeliau. — Histoire  de  la  restauration. 
Despois,  Eug. — Le  vandalisme  revolutionnaire. 
Dixon,  H. — a  Suisse  contemporaine,  traduit  de  I'Anglais. 
Duvergier,  De  Hauranne. — La  republique  conservatrice. 
Hillebrand. — La  Prusse  contemporaine  et  ses  institutions. 
Laugel,  Auguste. — Les  Etats-Unis  pendant  la  guerre  (1861-65). 

Lord  Palmerston  et  Earl  Russell. 

Meunier,  Victor. — Science  et  democratie. 

Montegut,  Emile. — Les  Pays-Bas.     Impres     de  voyage  et  d'art. 
Reynald,  H. — Plistoire  de  I'Espagnc  depuis  la  mort  de  Charles  III. 

iusqu'a  nos  jours. 
Sayous,    Edouard. — Histoire  des   Hongrois  et  de  leur  litterature 

politique  de  1790  a  181 5. 
Teste,  Louis. — L'Espagne  contemporaine,  journal  d'un  voyageur. 
Thackeray. — Les  quatre  Georges. 
Veron,  Eugene. — Histoire  de  la  Prusse  depuis  la  mort  de  Frederic 

II.  jusqu'a  la  bataille  de  Sadowa. 
Histoire  dc  L'Alleniagne  depuis  la  bataille  de  Sadowa. 


£  s.  d. 
Alglave,  Emile. — Histoire  de  I'iuioAt  sur  le  Revcnu  en 

France  (sous  prcssc)  -  •  -  -  -070 

Delord,  Taxile. — Histoire  du  second  empire,  6  zw/j-.  -  220 
De  Sybel.  —  Histoire  de  I'liuropc  pendant  la  r<^volution  fran- 

(;aisc.  3  vols.  -  -  -  -  -  -        I      I      O 

Lewis,  SirG.  Cornewall. — Histoire  gouvcrncmcntale 

de  I'Anglctcrrc,  1770 — 1830,  precede  dc  la  vie  dc  I'auteur  -     070 
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BIBLIOTHEQUE 

DE 

PHILOSOPHIE   CONTEMPORAINE. 


In  VolUxMes  2s.  6d.  each. 
Alaux. — Plulosophie  de  M.  Cousin. 
Auber,  Ed. — Philosophic  de  la  medecine. 

Beaussire. — Antecedents  de  rHegelianisme  dans  la  philos.  fran^. 
Bentham  et  Grote. — La  religion  naturelle. 
Bersot,  Ernest. — Libre  philosophic. 
Bertauld. — L'ordre  social  et  I'ordre  moral, 

Philosophic  Morale. 

Bost. — Le  Protestantisme  liberal. 

Bouillier  (Francisque). — Du  plaisir  et  de  la  douleur. 

De  la  conscience. 

Boutray,  E. — Philosophic  de  I'architecture  en  Grecc. 

Buchner,  L. — Science  et  nature.     2  vols. 

Challemel  Lacour. — La  philosophie^  individualiste,    etude   sur   Guil- 

laume  de  Humboldt. 
Goignet,  C. — La  morale  independantc. 
Goquerel,  Ath. — Origines  et  transformations  du  christianisme. 

La  conscience  et  la  foi, 

Histoire  du  credo. 

Dumont. — Heckel  et  la  Theorie  de  TEvolution  en  AUemagne. 

Faivre. — De  la  variabilite  des  especes. 

Fontanes. — Le  christianisme  modernc.     Etude  sur  Lessing. 

Fonvielle,  'VI.  de. — L'astronomie  modernc. 

Franck,  Ad. — Philosophic  du  droit  penal. 

Philosophic  du  droit  ecclesiastique. 

La  philosophic  mystique  en  France  au  xviii*  siecle. 

Garnier,  Ad. — De  la  morale  dans  I'antiquite. 
Gauckler. — Le  Beau  et  son  histoire. 
Hartmann. — La  Religion  de  I'Avcnir. 

La  Darvvinismc  ce  qu'il  y  a  de  ^Tai,  et  de  faux  dans  cette  theori 

Herzen. — Physiologic  de  la  Volonte. 

Janet,  Paul. — Le  materialisme  contemporain. 

La  crise  philosophiquc,     MM.  Taine,  Renan,  Vacherot,  Littre, 

Le  cervcau  et  la  pensec. 

■  Philosophic  de  la  revolution  francaise. 

Saint  Simon  and  St.  Simonism, 

Spinoza  le  Dieu  en  la  Bonheur. 

Laugelj  Auguste. — Les  problemes  de  la  nature. 

Les  problemes  de  la  vie. 

Les  problemes  de  Tame. 

La  voix,  Toreille,  et  la  musiquc. 

L'optique  et  les  arts. 

Laveleye,  Em.  de. — Les  formes  de  gouvernement. 
Leblais. — Materialisme  et  spirituaHsme,  preface  par  M.  E.  Lu 
Lemoine,  Albert.— Le  vitalisme  et  Tanimismc  de  Stahl. 

De  la  physionomic  et  de  la  parole. 

L'habitude  et  I'instinct  etudes  de  psychologie  comparee. 
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Levallois,  Jules. — Deisme  et  christianisme. 
Leveqpue,  Charles. — Le  spiritualisme  dans  I'art. 

La  science  de  I'invisible.      Etude  de  psychologie  et  de  theodicee. 

Lotze. — Principes  genevaux  de  Psychologie  Physiologique. 

Mariano. — La  philosophic  contenrporaine  en  Italic. 

Max-MuUer.^La  Science  des  Religions. 

Mill,  Stuart. — Auguste  Comte  et  la  philosophic  positive. 

Milsand. — L'esthetique  anglaise,  etude  sur  John  Ruskin. 

Moleschott — La  circulation  de  la  vie,  2  zwls. 

Odysss-Barot.— Philosophic  de  I'histoire. 

Remusat,  Charles  de. — Philosophic  religicuse. 

Reville,  A. — Histoire  du  dogme  de  la  divinite  de  Jesus-Chnst. 

Ribot. — Philosophic  de  Schopenhauer. 

Saigey. — La  physique  moderne. 

Saisset,  Emile. — L'ame  et  la  vie,  une  etude  sur  l'esthetique  fran^.     • 

Critique  et  histoire  de  la  philosophic. 

Schoebel. — Philosophic  de  la  raison  pure. 
Schopenhauer, — Essai  sur  le  libre  arbitre. 

Selden,  Camille. — La  musique  en  Allemagne.     Mendelssohn. 

Spencer,  Herbert. — Classification  des  sciences. 

Saint  Simon. — Education. 

Taine,  H.  —  Le  positivisme  anglais,  etude  sur  Stuart  Mill. 

L'idealisme  anglais,  etude  sur  Carlyle. 

De  I'ideal  dans  I'art. 

Philosophic  de  I'art. 

Philosophic  de  I'art  en  Italic. 

Philosophic  de  I'art  dans  Ics  Pays-Bas. 

Philosophic  de  I'art  en  Grecc. 

Tissandier. — Des  sciences  occultes  et  du  spiritisme. 
Vacherot,  Et. — La  science  et  la  conscience. 
Vera,  A. — Essais  de  philosophic  Hegelienne. 

Archives  Generale  de  Medecine.     ist  of  each  month. 

Le  Progres  Medical.     Weekly.     Post  free,  per  annum,  2ijr.,  in 

Great  Britain  and  Ireland. 
Revue  des  Deux  Mondes.     ist  and  15th  of  every  Month. 
Revue  Scientifique  de  la  France  et  de  TEtranger. 

Weekly,  U. 
Revue  Politique  et  Litteraire.     Weekly,  dd. 
Revue     Mensuelle    de     Medecine   et   de    Chirurgie. 

Monthlv,  is .  ;  10s.  jicr  annum. 
Revue  Philosophique  de  la  France  etde  I'Etranger. 

Monthly,  3.V. 
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